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wherein Y is halogen, cyano, nitro. RSO„ RSO or RS In which R is aikyi, cycloalkyi or alkenyl. thiocyanato. 
sulphannoyi, carbamoyl, alkoxycarbonyl, alkanoyi or alkyl; Z represents hydrogen, an amino group -NR'R', 
alkylsulphenylamino, alkoxymethyleneamlno. halogen, alkyl. carboxy.-aikylthio, alkylsulphinyl or alkylsulphonyl. 
trialkylsilyimethyl, trialkylsilyl. cyano or nitro; R' represents halogen, alkyl or alkoxy. halogen-substituted alkylthio 
or alkylsulphinyl, nitro, cyano, or alkylsulphonyl; and R* represents halogen, cyano, nitro, alkyl or cycloalkyi, and 
n is 1 to 5, and salts thereof, provided that R*, Y and Z do not simultaneously represent one of nitro, cyano, 
halogen and unsubstltuted aikyI; pesticidat compositions, novel compounds and processes for their preparation 
are described. 
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" PESTICIDAL METHOD USING N-PHENYLPYRA70LgS » 



This Invention relates to the use of N-phenylpyrazole derivatives against arthropod, plant nematode and 
helminth pests, to compositions containing them and to novel N-phenyipyrazole derivatives. 

In J. Heler. Chem., 12 (1975). 1199-1205. P.L Southwick and B. Dhawan have described experiments 
for the preparation of 4.6-diamino-pyra2olo[3,4-d]pyrimidines in the expectation that such pyrimldine 
5 derivatives would have useful phanmacological properties. They employed as starting materials 5-amlno-4- 
cyanopyrazoles carrying on the 1 -position a hydrogen atom, a methyl group, a hydroxyethyl group or a 
phenyl group substituted by one or more chlorine atoms and/or methyl groups, and on the 3-position a 
hydrogen atom, a methyl group or a phenyl or benzyl group. This publication contains no suggestion that 
compounds of general formula I possess or would be expected to possess activity against arthropods, 
10 helminths or plant nematodes. 

Apparently these pyrazole compounds did not lead (according to the authors of the article) to useful 
therapeutic (viz. antimalarial) 4.6-diaminopyrazolot3,4-d]pyrimidines. 

US Patent No. 3760084 describes certain S-amino-l-phenyl-pyrazoles as being useful for ameliorating 
inflammation in warm-blooded animals: the compounds carry on the 3-position hydrogen or a lower alkyi 
16 group and on the 4-position a carbamoyl or cyano group. 

US Patent No. 3869274 describes certain 4-nitropyrazoIes as being useful for the induction of 
abscission of fruit from fruit-bearing plants. 

US Patent No. 4066776 describes a very extensive group of 1 ,4-dlsubstltuted-3-nitropyrazoles as having 
antimicrobial, parasitlcldal and herbicidal properties: the great biological activity of the compounds is stated 
20 to be limited to the 3-nltropyrazoles disclosed, the characterising feature of the compounds being the 3- 
nltropyrazole nucleus. 

Japanese Patent Publication No. 12644/64 describes a process for the preparation of 4- 
thlocyanalopyrazole derivatives which are stated to be useful as germicides. 

Japanese Patent Publication No. 49-117502 describes certain pyrazole sulphonamldes having anti- 
25 thrombogenic properties. 

None of the foregoing publications describes or suggests that compounds of general formula I possess 
or would be expected to possess tiie activity against arthropods, helminths or plant nematodes which has 
been discovered by the Applicants. 

It has now anexpectedly been found after extensive research and experimentation that the N- 
30 phenylpyrazole derivatives of the general formula I depicted hereinafter wherein Y represents a halogen. i.e. 
fluorine, chlorine, bromine or iodine, atom, the cyano or nitro group or a group RSOa. RSO or RS in which R 
represents a straight-or branched-chain alkyl group containing from 1 to 6 carbon atoms which may be 
unsubstituted or substituted by one or more halogen atoms, a cycloalkyi group containing from 3 to 5 
carbon atoms, a straight-or branched-chain alkenyl group containing from 2 to 6 carbon atoms, the 
35 thiocyanato group, the sulphamoyi group which may be unsubstituted or substituted by one or two straight- 
or branched-chain alkyl groups which may be the same or different and contain from 1 to 6 atoms, the 
carbamoyl group which may be unsubstituted or substituted by one or two straight-or branched-chain alkyl 
groups which may be tiie same or different and contain from 1 to 6 cariaon atoms, a stralght-or branched- 
chain alkoxycarbonyl group containing from 2 to 7 cartjon atoms, a straight-or branched-chain alkanoyi 
40 group containing from 2 to 7 carbon atoms, or a straight-or branched-chain alkyl group containing from 1 to 
6 carbon atoms which may be unsubstituted or substituted by one or more halogen atoms, Z represents tiie 
hydrogen atom, or the amino group -NR'R' wherein R' and R», which may be the same or different, each 
represents a hydrogen atom or a straight-or branched-chain alkyl group (containing from 1 to 6 carbon . 
atoms, and which may be unsubstituted or substituted by stralght-or branched-chain alkoxycarbonyl of 2 to 
45 5 carbon atoms), cycloalkyi group containing from 3 to 6 cartDon atoms, formyl group, straight-or branched- 
chain alkanoyi group (which contain from 2 to 7 carbon atoms or together form a 5 or 6 membered cyclic 
Imide with the nitrogen atom to which they are attached and themselves may be unsubstituted or 
substituted by one or more halogen atoms) or cycloalkylcarbonyl group (which contain from 4 to 7 carbon 
atoms) or straight-or branched-chain alkoxycarbonyl groups (which contain from 2 to 7 carbon atoms and 
so themselves are unsubstituted or substituted by one or more halogen atoms), or Z represents a straight-or 
branched-chain alkylsulphenylamino group containing from 1 to 4 carbon atoms, a straight-or branched- 
chain alkoxymethyleneamino group containing from 2 to 5 carbon atoms which may be unsubstituted or 
substituted on methylene by a straight-or branched-chain alkyl group containing from 1 to 4 cartjon atoms, 
or represents a halogen, i.e. fluorine, chlorine, bromine or iodine, atom, a straight-or branched-chain alkyi 
group containing from 1 to 4 carbon atoms, the carboxy group, or a straight or branched-chain alkylthio. 
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alkylsulphinyl or alkylsulphonyl group containing from 1 to 6 cartx)n atoms, which may be unsubstituted or 
substituted by one or more halogen atoms, or represents a straight-or branched-chain trialkylsilylmethyl 
group containing from 1 to 6 cartwn atoms In each alkyl group which may be the same or different a 
triali<ylsilyl group containing from 1 to 6 carbon atoms In each alkyl group which may be the same or 

5 different or the cyano or nitro group, R" represents a halogen. i.e. fluorine, chlorine, bromine or Iodine atom, 
a straight-or branched-chain alkyl or alkoxy group containing from 1 to 4 carbon atoms which may be 
unsubstituted or substituted by one or more halogen atoms, (e.g a trifluoromethyl or trifluoromethoxy 
group), a straight-or branched-chain alkylthio or alkylsulphinyl group containing from 1 to 4 cartwn atoms 
which is substituted by one or more hak)gen atoms (e.g. a trifluoromethylthio or trifluoromethylsulphinyl 

70 group), the nitro or cyano group or a straight-or branched-chain alkylsulphonyl group containing from 1 to 4 
carbon atoms which may be unsubstituted or substituted by one or more halogen atoms {e.g. the 
trifluoromethylsulphonyl group), and R* represents a halogen, l.e. fluorine, chlorine, bromine or iodine, atom, 
a cyano or nitro group or a straight-or branched-chain alkyl group containing from 1 to 4 carbon atoms 
which may be unsubstituted or substituted by one or more halogen atoms, or a cycloalkyl group containing 

IS from 3 to 6.cartx)n atoms, and n represents an integer from 1 to 5 inclush^, and. when 2 represents a 
carboxy group, salts thereof with pest'cidally-acceptable bases provided that R\ Y and Z do not simulta- 
neously represent three groups of the same genus selected from the genera (I) nitro. (11) cyano, (iii) halogen 
and pv) unsubstituted alkyl. have valuable activity against arthropod, plant nematode and helminth pests, 
more particularly by ingestion of the compound(s) of general fomnula I by the arthropods. When n 

20 represents an Integer from 2 to 5 inclusive, atoms and groups represented by R' may be the same o7 
different 

By the term 'salts with pesticldally acceptable bases' Is meant salts the cations of which are known and 

accepted in the art for the formulation of salts of pesticldally active acids for agricultural or horticultural use. 

When Intended for application to vertebrates to combat infection or infestation by arthropods or helmirths. 
25 the salts with bases used win be non-tox!c. By the term 'non-toxic' Is meant salts with bases the cations of 

which are innocuous to tfie vertebrates at ttie doses administered and which do not vitiate the beneficial 

effects produced by the anion. 

Preferably, the salts are water-soluble. Suitable salts witii bases include alkali metal (e.g. sodium and 

potassium), alkaline earth metal (e.g. calcium and magnesium), ammonium and amine (e.g. diethanolamine, 
30 triethanolamlne. octylamine, morphollne and dioctylmethylamlne) salts. It is to t>e understood that where 

reference Is made in the present specification to the compounds of general formula I such reference is 

intended to include also the salts with pesticidally acceptable bases of compouncis of general formula I 

where appropriate. 

Preferred compounds of general fomiula I are tfiose witii phenyl substitution which is 2,4,6-trichloro. 

35 2.3,5.6-tetrachloro. 2-chIoro-4-trifluoromettiyI, 
2.3.5.6-tetrafluoro-4-trifIuoromethyl, 
2.6-dich!oro-4-trifIuoramethyltiilo, 
2-chIoro-3.5,6-trifluoro-4-trifIuorometiiyl, 
2,6-dichloro-3,5-difluoro-4-trifluoromethyl. 

40 2.6-dichIoro-4-nitro, 2.6-dichIoro-4-trifluoromeUiyisu!phinyl, 2,6-dichIoro-4-methanesulphonyl and 
2,6-dichloro-4-trifluorometiianesulphonyl. 

Compounds of general formula I wherein (R')n represents 2,6-dichloro-4-trifluoromethyl or 2,6-dichloro- 
4-trifluoromethoxy substitution of the phenyl group are especially profen^. 
Prefen^ compounds are those where 

45 (a) Y and R* each represent a cyano group and Z represents the hydrogen atom, the amino group - 

NR'R' or an alkylsulphenylamino group, an alkoxymethyleneamino group which may be unsubstituted or 
substituted on metiiylene by an alkyl group, a halogen atom, an alkyl group, the carboxy group, an alkyfthio, 
alkylsulphinyl or alkylsulphonyl group which is optionally halogen substituted, a trialkylsllylmetiiyrgroup. a 
trialkylsilyl group or tiie nitro group; 

50 (b) Y represents an alkylsulphonyl group which is optionally halogen substituted, a cycloalkylsul- 

phonyl group or an alkenylsulphonyl group, Z represents tfie hydrogen atom, ttie amino group -NR'R» or an 
alkylsulphenylamino group, an alkoxymettiyleneamino group which is unsubstituted or substituted on 
methylene by an alkyl group, a halogen atom, an alkyl group, the carboxy group, an alkyltfiio, alkylsulphinyl 
or alkylsulphonyl group which is optionally halogen substituted, a trialkylsilylmettiyl group, a trialkylsilyl 

55 group or the cyano or nitro group and R* represents a halogen atom or the cyano or nitro group; 
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(c) R* represents the nitro group. Y represents the cyano or nitro group, a carbamoyl group or an 
alkoxycartxDnyl group and 

Z represents the hydrogen atom, a halogen atom, an alkyl group, the carboxy group, an alkylthio. 
alkylsulphlnyf or alkylsulphonyl group which is optionally halogen substituted, a trialkylsiiylmethyl group, a 
trialkylsilyl group or the nitro group: 

(d) R* represents a halogen atom. Y represents the cyano or nitro group, a carbamoyl group or an 
alkoxycarbonyl group and 

Z represents the hydrogen atom, the amino group -NR'R' or an alkylsulphenylamino group, an alkox- 
ymethyleneamino group which Is unsubstituted or substituted on methylene by an alkyl group, a halogen 
atom, an alkyl group, the carboxy group, an alkylthio, alkylsulphlnyl or alkylsulphonyl group which is 
optionally halogen substituted, a trialkylsiiylmethyl group, a trialkylsilyl group or the nitro group; and 

(e) R* represent an alkyl group which is unsubstituted or substituted by one or more halogen atoms, 
or a cydoalkyl group. Y represents a halogen atom, the cyano or nitro group, a group RSO,. RSO or RS, 
the thiocyanato group, a sulphamoyi group, a carbamoyl group, an alkoxycarbonyl group, an alkanoyi group 
or an alkyl group which is unsubstituted or substituted by one or more halogen atoms, 

Z represents the hydrogen atom, the amino group -NR'R' or an alkylsulphenylamino group, an alkox- 
ymethyleneamino group which Is unsubstituted or substituted on methylene by an alkyl group, a halogen 
atom, an alkyl group, the carboxy group, an alkylthio. alkylsulphlnyl or alkylsulphonyl group which Is 
optionally halogen substituted, a trialkylsiiylmethyl group, a trialkylsilyl group or the cyano or nItro group. 

It will be appreciated that the groups listed above are as hereinbefore defined earlier In the specifica- 
tion. 

Compounds of general formula I wherein R* represents a trifluoromethyl or methyl groyp are also 
preferred. 

Compounds of general formula I which are of particular interest against arthropods are: 

1 5-Amino-3.4-dicyano-1 -(2.4,6-trlchioropheny l)pyrazole 

2 5-Amino-1 •(2,6-dichloro-4-trlf luoromethy lphenyl)-3.4-dicy anopyrazole 

3 5-Amino-3,4-dlcyano-1 -(2.3.5.6-tetrachlorophenyl)pyra2ole 

4 5-Amlno-4-cyano-1-(2.6-dichloro-4-trifluoromethylphenyl)-3-methylpyrazole 

5 5-Amlno-4-cyano-1-{2,6-dichloro-4-trifluoromethylphenyl)-3-trifluoromethyipyrazole 

6 5-Amino-3-chloro-4-cyano-1 -(2,6-dlchIoro-4-trifluoromethyiphenyl)pyrazole 

7 5-Amino-3-bromo-4-cyano-1 •(2.6-dlchloro-4-trifluoromethy lphenyl)pyrazole 

8 5-Amino-3-iodo-4-cyano-1 -(2.6-dlchloro-4-trifluoromethyIphenyl)pyrazoIe 

9 4-Cyano-1-(2.6-dichloro-4-trifluoromethylphenyl)-3-methyl-5-ethanesuiphenylaminopyra2ole 

1 0 4-Cyano-1 -(2.6-dichloro-4-trif luoromethy Ipheny l)-3-methyl-5-methoxymethyleneaminopyrazole 

1 1 4-Cyano-1 -(2,6-dlchloro-4-trifluoromethy lphenyl)-3-methyl-5-propoxymethylenenaminopyra20le 

1 2 5-Acetamido-1 -(2,6-dichloro-4-trif luoromethylphenyl)-3.4-dicyanopyra20le 

1 3 5-Dichloroacetamido-1 -(2.6-dichloro-4-trifiuoromethy Ipheny l)-3,4-dicyanopyrazoIe 

1 4 5-Cyclopropylcarbonamido-1 -(2.6-dlchloro-4-trif luoromethy lphenyI)-3.4-dicyanopyra2ole 

1 5 5-Pentanamido-1 -{2.6-dichloro-4-trlf luoromethylphenyI)-3,4-dicyanopyrazole 

1 6 5-Propionamldo-1 -(2.6-dichloro-4-trifluoromethy lphenyl)-3.4-dlcyanopyrazole 

17 5-Amino-1 -(2-ch!oro-4-trif luoromethy lphenyl)-3,4-dlcyanopyrazole 

18 5-Amino-3.4-dlcyano-1-(2,3.5,6-tetrafluoro-4-trifluoromethy Ipheny Opyrazole 

1 9 5-Amino-4-cyano-1 -(2.6-dichloro-4-trif luoromethylpheny l)-3-pentafluoroethyIpyrazole 

20 5-Amino-3-chlorodifluoromethyl-1-(2,8-dichloro-4-trifluoromethylphenyl)-4-cyanopyra20le 

21 5-Amino-1 -(2,6-dichloro-4-trif luoromethy lphenyl)-4-cyano-3-difluoromethylpyrazole 

22 5-Amino-1-(2.6<iichIoro-4-trifluoromethylphenyl)-4-methanesulphonyl-3-trifluoromethylpyra2ole 

23 5-ATnino-4-carbamoyl-1-(2.6-dichIoro-4-trifluoromethylphenyI)-3-trifluoromethylpyra2ole 

24 5-Amino-1-(2,6-dichloro-4-trifluoromethylphenyI)-4-methoxycarbonyl-3-trifluoromethylpyra2ole 

25 5-Acetamido-4-cyano-1-(2,6-dichIoro-4-trifluoromethyIphenyl)-3-trifluoromethylpyra2oIe 

26 1-(2.6-Dichloro-4-trifluoromethylphenyl)-3,4-dicyano-5-(2,2-dimethylpropionamido)-pyrazoIe 

27 4-Cyano-1-(2.6<Jichloro-4-trifiuoromethylphenyl)-5-ethoxymethyleneamino-3-trifluoromethy 
pyrazole 

28 4-Cyano-1-(2.6-dichloro-4-trlfluoromethylphenyl)-5-dlmethylamino-3-trlfIuoromethylpyrB2oIe 

29 4-Cyano-1-{2,6-dichloro-4-trifluoromethylphenyl)-5-ethoxycarbonylmethylamlno-3-trifluoromethy 
pyrazole 

30 4-Cyano-5-methylamino-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-trlfluoromethylpyrazole 

31 4-Cyano-1-(2.6-dichloro-4-trifluoromethylphenyl)-5-(2.2-dimethylpropionamido)-3-trifluoromethyl- 
pyrazole 
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32 5-Amino-4-bromo-1 -(2.6Klichloro-4-tiifluoromethyIpheny l)-3-trifluoromethyIpyrazole 

33 5-Bromo-4-cyano-1 -(2,6Klichlorx>-4'trifluoromethy lphenyl)-3-trifluorornethyIpyrazoIe 

34 5-Amino-4-cyano-1 -(2,6-dich!orc>-4-trifluoromethylphenyl)-3-fluoromethylpyrazoIe 

35 5-Amino-l -(2.6-dichloro*4-tnf)uoromethylphenyI)-4-niti^3-trKluoromethylpyr^ 

36 5-Amino-4-cyano-l -(2,6-dichloro-4-trifluoromethoxypheny I>-3-trifluoromethylpyra20l^ 

37 4-Cyano-1-{2,6KJichloro^trifIuoromethylphenyl>-5-bis(ethoxyca^ 
pyrazole 

38 4-Cyano-1-(2,6Klichloro-4-trifIuoromethylphenyiy-5-bis{cyclopropan^ 
trifluoromethylpyrazole 

39 4-Cyano-1-(2,6Klichloro-4-trifluoromelhylphenyl)-5K:yclopro 
pyrazole 

40 5-Amino-4-chloro-1 -(2,6Hj[chloro-4-trffluoromethy lphenyl)-3-trifIuoromethylpyra20le 

41 4-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyI)-5-ethoxycarbonylam 

42 4-Cyano-1-(2,6HJichloro-44rifIuoromethylphenyl)-3-trifluoromethylpyr^ 

43 4-Cyano-1 -(2,6-dlchIoro-4-ti1fIuoromethy Iphenyl)-5-iodo-3-trlfluorom8t^ 

44 4-Cyanc)-1-(2.6KlichIoro-4-trifluoromethy!phenyl)-5-methyl-3-trifluoramethy^ 

45 5-Amino-1-(2.6HjJchIoro-4-trffluoromethyIphenyl)-4-(N.N<iim8thylsulpha^ 
pyrazole 

46 5-Amino-4-cyano-3-cyclopropyl-1 -(2,6-dichloro-4-trifluoromethylphenyl)pyrazoIe 

47 5-Amino-4K;yano-1-{2.6<lichloro-4-trifIuoromethy!phenyI)-3-heptafIuoropropyl^ 

48 5-AmincD-3,4-dicyano1 -(2,6Klichloro-4-trifIuororTiethylthiophenyl)pyrazole 

49 5-Amino-1 -{2H:hIoro-3,5,6-trif Iuoro-4-trifIuoromethylphenyl)-3,4KJicyanopyrazole 

50 5-Amino-1 -(2,6-dichIoriD-3.5-difluor(>-4-trffluoromethy Ipheny 1)-^ 

51 5-Amlno-1-(2,6KJIchIoro-4-trifIuoromethoxyphenyl)-3,4-dicyanopyrazoIe 

52 5-Amlno-4-cyano-3-ethyl-1 -(2,6-dichIoro-4-trifluoromethy Ipheny l)py razole 

53 5-Amino-1"(2,6-^chloro-4-trifluoromethylphenylH-methanesuIphonyW^ 

54 5-Amlno-1 -(2,6-dfchloro-4-trifIuoromethylphenyI)-3-methyl-4-ethoxycailDonylpyr^ 

55 5-Amino-1 -(2.6-dIchloro-4-trifIuoromethoxyphenyi)-4-methanesulphoriyl-3-methy^ 

56 5-Amino-1 -(2K:hIoro-3,5,6-trifluoro-4-trifluoromethylpheny l)-4<:yano-3-Wfl 

57 5-Amlno-4-cyano-1 -(2,6<jichloro-4-tnfiuorom©thylthiophenyl)-3*trifluoromethylpyrazote 

58 5-Amino-3-chiorofluoromethy l-4^yano-1 -(2,6-dichloro-4-trifiuoromethy lphenyl)pyrazoIe 

59 5-Amino-4-cyano-l-{2,6-dichloro-3,5-difluoro-4-trifluoromethyI^ 

60 4-Cyano-1 -(2.6-dichloro-4-trifluoromethylphenyl)-5-(1 -ethoxyethylideneamino)-3-methyIpyrazole 

61 4-Cyano-1-(2,6-dichloro-4-WfIuorom8thylphenyl)-3-methyl-5-succ!nimtdopy^ 

62 5-Acetamrdo-1-(2.6<iichIoro-4-trifluoromethyIphenyIH-niethane5ulphonyh3-trffl^ 

63 5-Acetamidc>1-(2.6-dichloro-4-trifluorQmethylphenyI)-3-methyl-4-methanesulphon 

64 5-Amino-1 -(2.6-dichlorcM-nrtropheny))-3.4-dicyanopyrazole 

65 1 -(2.&-Dichloro-4-trifluoromethylphenyiV3,4<licyano-5-methy laminopyr^ 

66 1 -(2,6-DichIoro-4-trif!uoromethylph8nyl)-3,4-dicyano-5-ethylaminopyrazoIe 

67 4-Cyano-1-(2.6<lichloro-4-trifluoromethylphenyl)-5-(N-methyl-N-ethoxyc^^ 
trffluoromethylpyrazole 

68 4<JyancHl-(23<Iichloro-4-trifluorom8thylph8nyl)-5-(N-acetyl-N-trim8thylacetyl^ 
trffluoromethylpyrazole 

69 4-Cyano-1-(2.6Klichloro-4-tn*fIuoromethylphenyl)-5-(N-propionyl-N-trime^^ 
trffluoromethylpyrazole 

70 1 -{2.6-DlchIoro-4-trif luoromethy Ipheny IH-nitro-3-trif luoromethy l-5-tri methy iacety lam 

71 1-(2.6-Dichloro-4-trifluoromethylphenyl)-5-ethoxycart)onylamino-4-nltrO-3-tr^ 

72 3-Chloro-1 K2.6-dichloro-44rifluoromethy lphenyI)-4-cyano-5-trimethy lacety lamlnopy^ 

73 3-Ch!oro*1-{2,6-dichloro-4-trifluoromethy!phenyl)-4<:yano-5-bis(ethoxycartx)nyO 

74 3-Chloro-1 -(2,6-dichloro-4-trif luoromethylphenyl)-4-cyano-5-©thoxycart)onylaminopyrazole 

75 4-Cyano-5-diacetyIaminQ-1 *(2,6-dlchloro*4>trifIuoromethylphenyi)-3*trifIuoromethylpyrazoIe 

76 5-(N-AcetyJ-N-elhoxycarbonylammoHH:yario-1-(2,6-dlchloro-4-trifl 
trifluoromethylpyrazole 

77 1-{2,6-DichIoro^-trifluoromethyIphenyl)-5-bis(ethoxycart)onyl)ajTiino-3.4-^ 

78 1-(2,6-Dlchloro-4-trlfluoromethylphenyI)-5-bls(ethoxycarbonyl)amino-4HTiethan 
trifluoromethylpyrazole 

79 1-{2,6-Dlchloro-4-trifluoromethylpheriyl)-5-ethoxycarboriylamino-4-me^ 
trifluoromethylpyrazole 
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80 1-(2.6-Dlchloro-4-trifluoromethylphenyl)-3,4-dlcyano-5-ethoxycarbonylamln 

81 5-Amino-1 •(2,6K!ich!oro-4-trifluoromethylphenyl)-4-iodo-3-trifIuoromethyl^ 

82 5-Amlno-1-{2.6KifchIoro-4-trifluoromethylpheny[)-4-iodo-3-methylpyra2ole 

83 5-Amlno-1-(23-dlchloro-4-trifluoromethylphenyl)-3-nnethyl-4-nltropyra20le 

84 5-Acetamjdo-1 -(2.6-dichl6ro-4-trif luoit)methylphenyI)-4-nitro*3-trifluoromethylp 

85 1-(2.6-Dichlorc>-4-trifluoromethylphenyl)-4-nitro-3-trifluoromethyIpyra2ole 

88 1-(2,6-Dichlor<^4-trifluoromethylphenyl)-3-methyl-4-methanesulphonylpyrazole 

87 4-Cy ano-1 -(2.6-dich!oro-4-trifluoromethylphenyI)-3-fluoropyrazol© 

88 1 -(2,6-Dichlor<>-4-trifluorom0thylphenyl)-4-methanesulphonyl-3-trifluorometh 

89 5-ChIoro-1 -(2,6Kjlchloro-4-trifIuorome%lpheny I)-4-cyano-3-trifluoromethyIpyra20le 

90 5-Amino-1-(2,6-dichloro-4-tr{fiuoromethylpheny!H-(N-ethylsulphamoyl)-3-trifluoromethylp 

91 5-Amlnc)-1-(2.8-dichloro-4-trifluoromethyIphenyl)-4-(N-methylsulphamoyO^^ 

92 1-(2,6-DlchIoro-4-trifluoromethylphenyl)-4-cyano-3-nitropyra20le 

93 1 -(2.6-Dichloro*4-trif iuoromethylphenyl)-3,4-dicyano-5-nitropyrazole 

94 5-Amlno-1 -(2,6-dichloro-4-trifluoromethylphenyl)-4-cyano-3-fluoropyrazol© 

95 5-Amlno-3-chloro-1-(2,6-dich!orc)-4-trifIuoromethoxyphenyl)-4-cyanopyra2ole 

96 5-Amino-3-chloro-4-cyano-l-{2,6-dichloro-3,5-difluoro-4-trifluoromethylphenyl)pyra20^ 
4-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-trifluoromethyl-5-trimethylsi^ 

98 5-tert-Butyldimethylsilyl-4<yano-1-(2,6-dichlorc)-4-trlfiuoromethylphenyl)-3-tri 

99 4-Cyano-1-(2,6Kiichloro-4-trifluoromethylphenyl)-5-methylthio-3-trifluorometh 

100 4-Cyano-l-(2,6-dlchlor<>4-trifluoromethylphenyl)-3-trifluoromethyl-5-trifluoromethy^ 

1 01 5-Carboxy-4-cyano-1 -(2.6-dichloro-4-trifluoromethylphenyl)-3-tiifluoromethylpyrazole 

1 02 1 -(2,6-DIchloro-4-trlfluoromethylphenylH-nitro-3-tf >fluoromethyl-5-trim 

1 03 4-Cyano-1 -(2.6-dichloro-4-trifluoromethy Iphenylh3-trif luoromethy l-5-trimethy !si lylmethylpyrazole 

1 04 4-Cyano-1 -(2,6<fichloro-4-tn7luoromethy lphenyl)-5-m0thoxycait»nylamlno-3-trif lu 
pyrazoie 

1 05 1 -(2,6-Djchloro-4-trif luoromethylphenylH.5-dlcyano-3-trifluoromethy Ipyrazole 

1 06 5-Amlno-3-cyano-l -(2,6<llchloro-4-trifluoromethylphenyl)-4-methanesulphonylpyra2ole 

1 07 4-AcetyI-1 -(2,6KJIchloro-4-trlfluorornethylphenyl)-3-trifluoromethylpyrazole 

1 08 5-Amino-1 -(ateKJichloro-^-trifluoromethy lphenyl)-4-methy lsulphlnyl-3-trifIuorom 

1 09 5-AmIno-1 -(2,6-dichIoro-4-tr]fluoromethy lphenyl)-4-ethylsuIphinyI-3-trlf luor^^ 

110 5-Amlno-1 -{2.6-dichloro-4-trif luoromethy lphenyl)-4-ethylsulphinyl-3-methylpyra2ole 

1 1 1 5-Amino-4-cyano-1 -(2,6<lichloix)-4-trif luoromethylsulphiny)phenyl)-3-trif luoromethylpyrazol^ 

112 4-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-5-methylsulphlnyl-3-trifIu^ 

113 5-Amino-1-(2.6-drchIoro-4-trifluoromethylphenyI)-4-ethyIsulphonyl-3-trlfluoromet^ 

1 1 4 5-Amino-1 -(2,6-dlchloro-4-trifluoromethylphenyI)-4-ethylsulphonyl-3-methy Ipyrazole 

1 1 5 5-Amino-1 -(2,6-dichloro-4-trifluoromethylphenyI)-3-m8thyl-4-propanesulphonylpyra^^ 

1 1 6 5-Amlno-1 -(2,6-dichloro-4-trmuoromethylphenyl)-4-trichloromethanesulphonyl-3-methylpyr£^^ 

1 1 7 5-Amino-1 -(2.6-dichloro-4-trif luoromethylphenyl)-4-ethy Ithio-3-methylpyrazole 

1 1 8 5-Amlno-1 -(2.6-dlchloro-4-trlfluoromethylphenyl)-3-methy l-4-methy Ithiopyrazole 

1 1 9 5-Amino-1 -(2,6-djchloro-4-trlf iuoromethylphenyI)-4-n-propyIthio-3-methy Ipyrazole 

1 20 5-Amino-1 -(2.6KJichloro-4-trif luoromethylphenyl)-4-ethylthio-3-trifluoromethylpyra2ole 

1 21 5-Amino-1 -{2,6HJichIoro-4-trifluoromethylphenyl)-4-methylthfo-3-trif luorome% 

122 5-Amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-thjocyanato-3-trffluoro^^^ 

1 23 5-Amlno-1 -(2,6-dlchloro-4-trif luoromethy Ipheny l)-3-methy l-4-thiocyanatopyrazoIe 

1 24 5-Amino-4-cyano-1 -(2,6-dichloro-4-methanesulphonylphenyl)-3-trif luoromethylpyrazole 

1 25 5-Amino-1 -(2.6-dichloro-4-trlf luoromethy lphenyl)-3-methy M-trichloromethy Ithiopyrazote 

1 26 4-Cyano-1 -(2,6-dichloro-4-trifluoromethanesulphony Ipheny l)-5*nitro-3-trif)uoromethylpyra^ 

1 27 1 -{2,6-Dichloro-4-trlf luoromethylphenyl)-4-dlf luoromethyl-3-trlf luoromethy Ipy razole 

1 28 5-Amino-1 -(2,6-dichloro-4-trif Iuoromethylphenyl)-4-methy l-3-trif luoromethylpyrazole 

The numbers 1 to 128 are assigned to the above connpounds for identification and reference 
hereinafter. 

Especially preferred compounds of general formula I are numbered:- 
2; 22; 37: 53; 71; 106 and 11 8. 

According to a feature of the present invention, there is provided a method for the control of arthropod, 
plant nematode or helminth pests at a locus which comprises the treatment of the locus (e.g. by application 
or administration) with an effective amount of a compound of general formula I. or a pesticidally acceptable 
salt thereof, wherein the various symbols are as hereinbefore defined. The compounds of general formula I 



0 234119 



may. in particular, be used in the fields of veterinary medicine and livestock husbandry and in the 
maintenance of public health against arthropods or helminths which are parasitic internally or externally 
upon vertebrates, particularly warm-blooded vertebrates, for example man and domestic animals, e.g. cattle, 
sheep, goats, equineSi swine, poultry, dogs, cats and fishes, for example Acarina. including ticks (e.g. 
Ixodes spp., Boophllus spp. e.g. Booohilus microolus. Amblvomma spp., Hvalomma spp., Rhipiceohalus 
spp. e.g. RhipicBPhaius - appendiculatus , Haemaohvsalls spp., Dermacentor spp.. Ornrthodorus spp. (e.g. 
Qmithodonjs moubata) and mites (e.g. Damalinia spp.. Dermahvssus gailinae . Sarcoptes spp. e.g. Sarcop* 
tes scabiei . Psoroptes spp., Chorioptes spp., Demodex spp., Eutrombicula spp.,); Diptera (e.g. Aedes spp.. 
Anopheles spp^ Musca spp., Hvooderma spp., Gasteroohilus spp.. Simunum spp.); Hemlotera (e.g. 
Triatoma spp.); Phthiraotera (e.g. Damalinia spp.. Unoonathus spp.); Siphonaotera (e.g. Ctenocephalides 
spp.); Dictvoptera (e.g. Peripfaneta spp., Blatella spp.); Hvmenootera (e.g. Monomorium pharaonis) : for 
example against infections of the gastro-intestinal tract caused by parasitic nematode worms, for example 
members of the family Trichostronovlidae . NippostronQvlus brasiliensis . Trichinella spiralis. Haemonchus 
contortus , Trichostronovius colubriformis. Nematodirus battus. Ostertaaia circumcincta. Trichostronovlus 
axei. Cooperia spp. and Hvmenoleois nana: in the protection of stored .products, for example cereals, 
including grain and flour, groundnuts, animal feedstuffs, timber and household goods, e.g. carpets and 
textiles, against attack by arthropods, more especially beeties. including weevils, moths and mites, for 
example Eohestia spp. (flour motiis). Anthrenus spp. (carpet beetles). Tribolium spp. (flour beeties). 
Sitophilus spp. (grain weevils) and Acanis spp. (mites), in tfie control of cockroaches, ants and similar 
arthropod pests in infested domestic and industrial premises and in the control of mosquito larvae in 
waterways, wells, reservoirs or other running or standing water; in agriculture, against adults, larvae and 
eggs of Lepidoptera (butterilies and moths), e.g. Heliothls spp. such as Hellothis virescens (tobacco 
budworm), Heliottiis armioera and Heliothis zea. Soodoptera spp. such as S.exemota. S.littoralis (Egyptian 
cotton worm), S.erldania (southern army worm), Mamestra confiourata (bertha army worm); Earias spp. e.g. 
E.insulana (Egyptian bollworm), Pectinophora spp. e.g. Pectinophora Qossvpiella (pink bollworm), Ostrinia 
spp. such as O.nubilaiis (European comborer), Trichoolusia ni (cabbage looper). Pieris spp. (cabbage 
worms). Laohvoma spp. (army worms). Aorotis and Amathes spp. (cutworms), Wiseana spp. (porina moth), 
Chilo spp. (rice stem borer). Trvporvza spp. and DIatraea spp. (sugar cane borers and rice borers), 
Soarcanothis pHleriana (grape berry moth), Cvdia pomonelia (codling motti). Archios spp. (fruit tree tortrix 
moths), Plutella xvlostella (diamond back moth); against adults and larvae of Coleoptera (treaties) e.g. 
Hvpothenemus hampei (coffee berry borer). Hvlesinus spp. (bark beeties), Anthonomus orandis (cotton boll 
weevil), Acalvmma spp. (cucumber beetles). Lema spp.. Psvlliodes spp.. Leotinotarsa decemlineata - 
(Colorado potato beetie), Diabrotica spp. (com rootworms). Gonoceohalum spp. (false wire worms), Aoriotes 
spp. (wireworms). Dermolepida and Heteronvchus spp. (white grubs). Phaedon cochleariae (mustard 
beetie). Lissorhoptrus orvzophilus (rice water weevil). MeliQethes spp. (pollen beeties), Ceutorhvnchus spp. 
Rhvnchophoms and Cosmopolites spp. (root weevils); against Hemlptera e.g. Psvlla spp.. Bemisia spp.. 
Aphis spp., Mvzus spp.. Meqoura viciae . Phvlloxera spp.. Adelces spp., Phorodon humuli (hop damson 
aphid). Aeneolamia spp.. Neohotettix spp. (rice leaf hoppers). Emooasca spp.. Nilaoarvata spp.. Perkinsiella 
spp.. Pvrilla spp., Aonidiella spp. (red scales), Coccus spp.. Psuedococcus spp.. Hetopeltis spp. (mosquito 
bugs), Lvaus spp., Dvsdercus spp., Oxvcarenus spp., Nezara spp.; Hymenoptera e.g. Athalia spp. and 
Ceohus spp. (saw flies), Atta spp. (leaf cutting ants); Diptera e.g. Hvlemvia spp. (root flies), Atherioona spp. 
and Chlorops spp. (shoot flies), Phvtomvza spp. (leaf miners). Ceratitis spp. (fruit flies); Thysanoptera such 
as Thrips tabaci: Orthoptera such as Locusta and Schistocerca spp. (locusts) and crickets e.g. Grvllus spp. 
and Acheta spp., Collemtxjla e.g. Smfnthurus spp. and Onvchiurus spp. (springtalls), Isoptera e.g. Odon- 
totermes spp. (termites). Dermaptera e.g. Forficula spp. (earwigs) and also other arthropods of agricultural 
significance such as Acari (mites) e.g. Tetranvchus spp., Panonvchus spp. and Brvobia spp. (spider mites). 
Eriophves spp. (gall mites). Polvphaootarsonemus spp.; Blaniulus spp. (millipedes). Scutioerella spp. - 
(symphilids). Oniscus spp. (woodlice) and Trioos spp. (Crustacea); nematodes which attack plants and trees 
of importance to agriculture, forestry, horticulture either directly or by spreading bacterial, viral, mycoplasma 
or , fungal diseases of the plants, root-knot nematodes such as Meioidoovne spp. (e.g. M, incognita) : cyst 
nematodes such as Globodera spp. (e.g. G. rostochiensis); Heterodera spp, (e.g. ii . avenag); Radooholus 
spp. (e.g. R. simills) : lesion nematodes such as Pratvlenchus spp. (e.g. P. pratensis) : Beionolaimus spp. - 
(e.g. B. gracilis) : Tvlenchulus spp. (e.g. T. semioenetrans) : Rotvlenchulus spp. (e.g. R, reniformis) : 
Rotvlenchus spp. (e.g. R . robustus); Helicotvlenchus spp. (e.g. H. multicinctus) : Hemicvcliophora spp. (e.g. 
H. gracilis) : Criconemoides spp. (e.g. C. similis) : Trichodorus spp. (e.g. T. primitivus) : dagger nematodes 
such as Xiphinema spp. (e.g. X. diversicaudatum) . Lonofdorus spp. (8.g. L . elonoatus) : Hoplolaimus spp. - 
(e.g. H. coronatus); Aphelenchoides spp. (e.g. A. ritzema-bosi. A. t)essevi) : stem and bulb eelworms such as 
Drtvlenchus spp. (e.g. D. dipsaci) . 
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The Invention also provides a method for the control of arthropod or nematode pests of plants which 
comprises the application to the plants or to the medium in which they grow of an effective amount of a 
compound of general fomnula I or a pesticidally acceptable salt thereof. 

The compounds of general formula I may be applied in solid or liquid compositions to the soil 
5 principally to control those nematodes dwelling therein but also to the foliage principally to control those 
nematodes attacking the aerial parts of the plants (e.g. Aphelenchoides spp. and Ditvlenchus spp. listed 
above). 

The compounds of general formula I are of value in controlling pests which feed on parts of the plant 
remote from the point of application, e.g. leaf feeding insects are killed by the subject compounds applied 
70 to roots. 

In addition the compounds may reduce attacks on the plant by means of antifeeding or repellant 

effects. 

The compounds of general formula I are of particular value in the protection of field, forage; plantation. 

glass house, orchard and vineyard crops, of ornamentals and of plantation and forest trees, for example. 
IS cereals (such as maize, wheat, rice, sorghum), cotton, tobacco, vegetables and salads (such as beans, cole 

crops, curcurbits, lettuce, onions, tomatoes and peppers), field crops (such as potato, sugar beet, ground 

nuts, soyabean, oil seed rape), sugar cane, grassland and forage (such as of tea. coffee, cocoa, banana, oil 

palm, coconut, rubber, spices), orchards and groves (such as of stone and pip fmlt. citrus, kiwifrult. 

avocado, mango, olives and walnuts), vineyards, ornamental plants, flowers and shrubs under glass and in 
20 gardens and parks, forest trees (both deciduous and evergreen) In forests, plantations and nurseries. 

They are also valuable in the protection of timber (standing, felled, converted, stored or structural) from 

attack by sawflles (e.g. Urocerus^ or beetles (e.g. scolytids, platypodlds. lyctids. bostrychids. cerambycids, 

anobiids). 

They have applications in the protection of stored products such as grains, fruits, nuts, spices and 
25 tobacco, whetiier whole, milled or compounded into products, from moth, beetle and mite attack. Also 
protected are stored animal products such as skins, hair, wool and feathers In natural or converted form - 
(e.g. as carpets or textiles) from moth and beetle attack; also stored meat and fish from beetie, mite and fly 
attack. 

The compounds of general formula I are of particular value in the control of arthropods or helminths 
30 which are Injurious to. or spread or act as vectors of diseases in man and domestic animals, for example 
those hereinbefore mentioned, and more especially in tiie control of ticks, mites, lice, fleas, midges and 
biting, nuisance and myiasis flies. The compounds of general formula I are particularly useful in controlling 
arthropods or helminths which are present inside domestic host animals or which feed in or on the skin or 
suck tiie blood of the animal, for which purpose they may be administered orally, parenterally. percutane- 
35 ously or topically. 

The compositions hereinafter described for topical application to man and animals and in the protection 
of stored products, household goods, property and areas of the general environment may, in general, 
alternatively be employed for application to growing crops and crop growing loci and as a seed dressing. 
Suitable means of applying the compounds of general formula I include:- 

40 to persons or animals infested by or exposed to infestation by arthropods or helminths, by parenteral, oral 
or topical application of compositions in which the active ingredient exhibits an immediate and/or prolonged 
action over a period of time against the arthropods or helminths, for example by incorporation in feed or 
suitable orally-ingestible pharmaceutical formulations, edible baits, salt licks, dietary supplements, pour<on 
formulations, sprays, baths, dips, showers, Jets, dusts, greases, shampoos, creams, wax-smears and 

45 livestock self-treatment systems; 

to the environment in general or to specific locations where pests may lurk, including stored products, 
timber, household goods, and domestic and industrial premises, as sprays, fogs, dusts, smokes, wax- 
smears, lacquers, granules and baits, and in tricklefeeds to waterways, wells, reservoirs and other running 
or standing water; to domestic animals In feed to control fly larvae feeding in their faeces. 

50 The compounds of general formula I may be applied to control artiiropods or helminths in compositions 
of any type known to the art suitable for internal or external admlnisti-ation to vertebrates or application for 
the conf ol of arthropods in any premises or indoor or outdoor area, containing as active ingredient at least 
one compound of general formula I in association with one or more compatible diluents or adjuvants 
appropriate for the intended use. All such compositions may be prepared in any manner known to the art 

55 Compositions suitable for administration to vertebrates or man include preparations suitable for oral, 
parenteral, percutaneous, e.g- pour-on, or topical administration. 
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Compositions for oral administration comprise one or more of the compounds of general formula 1 in 
association with phanmaceutically acceptable carriers or coatings and include, for example, tablets, pills, 
capsules, pastes, gels, drenches, medicated feeds, medicated drinking water, medicated dietary supple- 
ments, slow-release boluses or other slow-release devices intended to be retained within the gastro- 

5 intestinal tract Any of these may incorporate active ingredient contained within microcapsules or coated 
with add-labile or alkali-labile or other pharmaceutically acceptable enteric coatings. Feed premixes and 
concentrates containing compounds of the present invention for use In preparation of medicated diets, 
drinking water or other materials for consumption by animals may also be used. 

Compositions for parenteral administration include solutions, emulsions or suspensions in any suitable 

10 pharmaceutically acceptable vehicle and solid or semisolid subcutaneous Implants or pellets designed to 
release active ingredient over a protracted period and may be prepared and made sterile In any appropriate 
manner known to the art 

Compositions for percutaneous and topical administration include sprays, dusts, baths, dips, showers, 
jets, greases, shampoos, creams, wax-smears, or pour-on preparations and devices (e.g. ear tags) attached 
IS externally to animals In such a way as to provide local or systemic arthropod control. 

Solid or liquid baits suitable for controlling arthropods comprise one or more compounds of general 
formula I and a carrier or diluent which may include a food substance or some other substance to induce 
consumption by the arthropod. 

Uquid compositions include water miscible concentrates, emulsifiable concentrates, flowable suspen- 
20 slons, wettable or soluble powders containing one or more compounds of general formula I which may be 
used to treat substrates or sites infested or liable to infestation by arthropods including premises, outdoor or 
indoor storage or processing areas, containers or equipment and standing or running water. 

Solid homogenous or heterogenous compositions containing one or more compounds of general 
fomnula I, for example granules, pellets, briquettes or capsules, may be used to treat standing or running 
25 water over a period of time. A similar effect may be achieved using trickle or Intermittent feeds of water 
dispersible concentrates as described herein. 

Compositions in the form of aerosols and aqueous or non-aqueous solutions or dispersions suitable for 
spraying, fogging and low-or ultra-low volume spraying may also be used. 

Suitable solid diluents which may be used In the preparation of compositions suitable for applying ttie 
30 compounds of general formula I Include aluminium silicate, kieselguhr, com husks, tricalciiim phosphate, 
powdered cortc. adsorbent carbon black, magnesium silicate, a clay such as kaolin, bentonite or attapulgite. 
and water soluble polymers and such solid compositions may, if desired, contain one or more compatible 
wetting, dispersing, emulsifying or colouring agents which, when solid, may also serve as diluent 

Such solid compositions, which may take the form of dusts, granules or wettable powders, are generally 
35 prepared by impregnating the solid diluents witii solutions of the compound of general formula I in volatile 
solvents, evaporating the solvents and, if necessary, grinding tiie products so as to obtain powders and. if 
desired, granulating or compacting tiie products so as to obtain granules, pellets or briquettes or by 
encapsulating finely divided active ingredient in natural or synthetic polymers, e.g. gelatin, synthetic resins 
and polyamides. 

40 The wetting, dispersing and emulsifying agents which may be present particularly in wettable powders, 
may be of the ionic or non-ionic types, for example sulphoricinoleates. quaternary ammonium derivatives or 
products based upon condensates of ethylene oxide with nonyl-and octyl-phenol. or carboxylic acid esters 
of anhydrosorbitols which have been rendered soluble by etiierification of the free hydroxy groups by 
condensation with ethylene oxide, or mixtures of these types of agents. Wettable powders may be treated 

45 witfi water immediately before use to give suspensions ready for applicati'on. 

Liquid compositions for tiie application of tfie compounds of general formula I may take tiie fonn of 
solutions, suspensions and emulsions of the compounds of general formula t optionally encapsulated in 
natural or syntiietic polymers, and may. If desired. Incorporate wetting, dispersing or emulsifying agents. 
These emulsions, suspensions and solutions may be prepared using aqueous, organic or aqueous-organic 

50 diluents, for example acetophenone, isophorone, toluene, xylene, mineral, animal or vegetable oils, and 
water soluble polymers (and mixtures of these diluents), which may contain wetting, dispersing or 
emulsifying agents of the ionic or non-ionic types or mixtures thereof, for example tiiose of the types 
described above. When desired, the emulsions containing the compounds of general fbmiula I may be used 
in tiie form of self-emulsifying concentrates containing the active substance dissolved in the emulsifying 

55 agents or in solvents containing emulsifying agents compatible witii tiie active substance, tfie simple 
addition of water to such concentrates producing compositions ready for use. 
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Compositions containing compounds of general formula I which may be applied to control arthropod, 
plant nematode or helminth pests, may also contain synergists (e.g. piperonyl butoxide or sesamex)! 
stabilizing substances, other insecticides, acaricides, plant nematocldes or anthelmintics, fungicides 
(agricultural or veterinary as appropriate e.g. benomyl. iprodlone), bactericides, arthropod or vertebrate 
attractants or repeilants or pheromones. reodorants. flavouring agents, dyes and auxiliary therapeutic 
agents, e.g. trace elements. These may be designed to improve potency, persistence, safety, uptake where 
desired, spectrum of pests controlled or to enable the composition to perform other useful functions In the 
same animal or area treated. 

Examples of other pesticldally-active compounds which may be Included In. or used in conjuntlon with, 
the compositions of the present invention are:-acephate. chlorpyrifos. demeton-S-methyl. disulfotoni 
ethoprofos. fenltrothlon, malathlon, monocrotophos, parathion, phosalone, pirimiphos-methyl, triazophos! 
cyfluthrin. cypermethrin, deltamethrin, fenpropathrin. fenvalerate, permethrin. aldlcarb. carbosulfan, 
methomyl. oxamyl. pirimicarb. bendiocarb. teflubenzuron, dicofol. endosulfan, lindane, benzoximate. cartap, 
cyhexatin. tetradifon, avemiectins, ivermectin, milbemyclns, thiophanate. trichlorfon and dichlorvos. 

The compositions for application to control arthropods usually contain from 0.00001% to 95%, more 
particularly from 0.0005% to 50%. by weight of one or more compounds of general formula I or of total 
active ingredients (that is to say the compound(s) of general formula I together with other substances toxic 
to arthropods and plant nematodes, anthelmintics, synergists, trace elements or stabilisers). The actual 
compositions employed and their rate of application will be selected to achieve the desired effects(s) by the 
farmer, livestock producer, medical or veterinary practitioner, pest control operator or other person skilled In 
the art. Solid and liquid compositions for application topically to animals, timber, stored products or 
household goods usually contain from 0.00005% to 90%. more partlculariy from 0.001% to 10%. by weight 
of one or more compounds of general formula I. For administration to animals orally or parenterally. 
including percutaneously. solid and liquid compositions normally contain from 0.1% to 90% by weight of 
one or more compounds of general formula 1. Medicated feedstuffs normally contain from 0.001% to 3% by 
weight of one or more compounds of general formula I. Concentrates and supplements for mixing with 
feedstuffs normally contain from 5% to 90%. and preferably from 5% to 50%, by weight of one or mpre 
compounds of general formula I. Mineral salt licks normally contain from 0.1% to 10% by weight of one or 
more compounds of general formula I, 

Dusts and liquid compositions for application to livestock, persons, goods, premises or outdoor areas 
may contain 0.0001% to 15%. and more especially 0.005% to 2.0%. by weight of one or more compounds 
of general formula I. Suitable concentrations in treated waters are between 0.0001 ppm and 20 ppm, and 
more especially 0.001 ppm to 5.0 ppm, of one or more compounds of general fomiula I and may also be 
used therapeutically in fish farming with appropriate exposure times. Edible baits may contain from 0.01% 
to 5% and preferably 0.01% to 1.0%, by weight of one or more compounds of general formula I. 

When administered to vertebrates parenterally. orally or by percutaneous or other means, the dosage of 
compounds of general formula I will depend upon the species, age and health of the vertebrate and upon 
the nature and degree of Its actual or potential infestation by arthropods. A single dose of 0.1 to 100 mg. 
preferably 2.0 to 20.0 mg. per kg body weight of the animal or doses of 0.01 to 20.0 mg, preferably 0.1 to 
5.0 mg. per kg body weight of the animal per day for sustained medication are generally suitable by oral or 
parenteral administration. By use of sustained release formulations or devices, the dally doses required over 
a period of months may be combined and administered to animals on a single occasion. 

The present invention accordingly provides an arthropodical. plant nematocidal or anthelmintic composi- 
tion which comprises at least one compound of general formula I. or a salt thereof, in association with one 
or more compatible diluents or cam*ers with the provisos that (1) when the composition comprises a single 
compound of general fonmula I wherein R* and Z both represent methyl. Y represents thiocyanato and (R% 
represents 2-, 3-or 4-nitro, 4-methyI. 4-chloro or 2.4-dinitro substitution; or R* represents methyl. Y 
represents cyano. Z represents unsubstituted amino and (R')„ represents 4-chIoro. 2.4-dichloro. 3.4- 
dichloro. 3-chIoro-4-methyl or 2-methyl-4-chloro substitution, the composition is not an association of a 
single compound of general formula I alone with water or a common organic solvent: (2) when the 
composition comprises a single compound of general formula I wherein R* represents methyl. Y represents 
cyano or CONH,. Z represents unsubstituted amino and {R\ represents 3-or 4-fluoro substitution; or R* 
represents ethyl. Y represents cyano or CONH,. Z represents unsubstifuted amino and (R\ represents 3-or 
4-chloro. 2-. 3-or 4-fluoro or methyl, 3-bromo or 3-nitro substitution; or R* represents propyl. Y represents 
cyano or CONH,, Z represents unsubstituted amino and (R')„ represents 3-fluoro substitution; or R* 
represents methyl. Y represents sulphamoyl. Z represents chloro and (R')nrepresents 4-chloro substitution; 
tiie composition comprises an agriculturally acceptable surface active agent or a feedstuff; (3) when R* 
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represents methyl, Y represents nitro, and 2 represents chloro or R* represents chloro, Y represents nitro, 
and Z represents methyl and {R')„ represents 4-nitro, the compx>sition comprises a pharmaceutically 
acceptable adjuvant or a feedstuff or is substantially sterile and pyrogen-free or is in unit dosage font); and 
(4) excluding compositions comprising 1-(4'nitrophenyl)-3-nrtro-4-pyra20le-Cdrbonitrile or carboxamide. 
5 Medicated feeds which comprise knovwi compounds of general fomnula I and arthropodiddany-or 
anthelmintically-acceptable salts thereof and an edible carrier or diluent form a feature of the present 
invention. 

In experiments on activity against arthropods carried out on representative compounds, the following 
results (wherein 'Dose mg/kg' indicates the dose of test compound administered In mg per kg animal body 
ro weight and ppm indicates the concentration of tiie compound in parts per million of the test solution 
applied) have been obtained:- 



Jesll 

One or more dilutions of the compounds to be tested were made in 50% aqueous acetone. 



a)Test species: Plutella xvlostella (Diamond-back Moth) and Phaedon cochleariae (Mustard Beetie). 

20 

Turnip leaf discs were set in agar in petri-dishes and Infected with 10 larvae (2nd instar Plutella or 3rd 
instar Phaedon^. Four replicate dishes were assigned to each treatment and were sprayed under a Potter 
Tower with tiie appropriate test dilution. Four or five days after treatment the dishes were removed from ttie 
constant temperature (25"C) room in which they had been held and the mean percentage mortalities of 
25 larvae were detenmined. These data were corrected against the mortalities in dishes treated with 50% 
aqueous acetone alone which served as controls . 



b lMeooura viciae (Vetch Aphid) 

30 

Potted tic bean plants previously Infected witii mixed stages of Meooura were sprayed to run-off using 
a laboratory turntable sprayer. Treated plants were held in a greenhouse for 2 days and were assessed for 
aphid mortality using a scoring system, judging tiie response in comparison witfi plants treated witii 50% 
aqueous acetone alone, as controls . 
35 Score 

3 all aphids dead 
2 few aphids alive 
1 most aphids alive 
0 no significant mortality 

40 According to the above method (a) an application of 500 ppm of the following compounds was totally 
effective against the larvae of Plutella xvlostella. producing 100% mortality. 
Compound No. 

5. 6, 7, 8. 20. 21, 22, 28, 30, 31. 32, 35, 36. 37. 38, 39, 41. 42. 43, 44, 68. 69. 70. 71, 72, 73, 76. 79, 80, 81. 
85, 87. 94. 99. 102. 103. 104, 105. 106, 108. 111. 120. 121 
45 According to the above method (a) an application of 5 ppm of the following compounds was totally 
effective against tfie larvae of Phaedon cochleariae producing 100% mortality. 
Compound No. 

36, 53. 57, 58, 70. 71, 74. 79. 80. 85. 90. 91. 97. 98. 99. 102. 104. 106. 108. 109. 111. 112, 113. 116. 118. 
120. 121 

50 According to tiie above metiiod (b) an application of 50 ppm of tiie following compounds was totally 
effective against Megourawciae producing 100% mortality, tiiat is giving a score of 12 from 4 replicates. 
Compound No 

4. 5. 20. 21. 36. 48. 53. 57. 58. 82. 83. 92. 93. 98. 102. 106. 109. 111. 116, 117. 118, 120 

The data quoted in Tables 1-3 summarise tiie results from a number of different experiments carried 
55 out to the protocols a) and b) atK)ve. 



12 



0 234 119 



5 



10 



IS 



20 



25 



30 



35 



40 



45 



Table 1 

Plutella Phaedon Megoura 

£12-1 %m 500 ppm %m 10 ppm score/12 50 ppm 

5 100 

6 100 9 

7 100 10 

19 100* 100 10 

20 100 

21 . 100 

42 100 10 
10 73 45 .10 

43 100 11 



50 



55 
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Table 2 

Plutella Phaedon 
No. %ai 500 ppm Xm 10 ppm 

8 93 

« 2 89 100 

47 96 100 

35 100 

22 100 

23 58 100 

24 10 100 

30 100 

28 56 

29 48 100 

25 21* 100 

31 16 

38 85 
41 100 
37 100 
33 44 100 
44 100 

32 84 
60 40 98 21 

39 100 



55 
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3 

Megoura 
score/12 50 ppm 

11 
10+ 

* % mortality at 100 ppm 
+ score at 10 ppm 



Issig 

Some 20 larvae of RhiolceDhalus appendiculatus were placed In plastic capsules attached to the shaved 
flank of guinea-pigs. After 3 hours and then at 23 hourly Intervals, the guinea-pigs were given a total of 4 
25 subcutaneous injections of the test compound. Approximately 100 hours after Infestation, the guinea-pigs 
were killed and the engorged tick larvae recovered, counted and kept at 23''C in a humidity cabinet for 14 
to 21 days. After this period, the percentage survival through moulting was assessed. Results obtained are 
given below In Table 4. 



Table 



5 Phaedon 

No. %m 10 ppm 

4 98 

10 ^5 100 

9 68 
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35 



40 



45 
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Table 4 



Compound 
No. 


Dose (mg/kg 

at each 
repeCiCion) 


Result: 




e 
J 


No ticks recovered 




4 


No ticks recovered 


12 


3 


Less than five engorged ticks 
recovered 




2.5 


Ticks engorged normally but 
only 62.5 per cent survived 




5 


iiw cxwEw2> tecovereo. 




4 


No ticks recovered 


5 


3 


Number of engorged ticks 
reduced, only 8.3 per cent 
survived 




2.5 


Ticks engorged normally but 
onlv 30.0 oer cent suTviveH 




1.0 


Ticks engorged normally but 
only 47.9 per cent survived 


26 


10 


No ticks recovered 


5 


Less than five engorged ticks 
recovered 




15 


No ticks recovered 


25 


5 


No ticks recovered 




2.5 


No ticks recovered 



Test 3 



The high act'vrty of the compounds of general formula against the cockroach species Periplaneta 
^ americana is demonstrated by results from the following experiment 

0^ microlftres of an acetone solution of the compound was injected through the soft cuticle between the 
leg and thorax of ten Insects, to give a dose rate of 5 micrograms per g of insect body weight Ten 
cockroaches were similarily injected with 0^ microlitres of acetone alone to serve as controls. After 
treatment the insects were held in plastic boxes with appropriate food. Rve days after treatment the 
50 numbers of dead and alive insects were counted and percentage mortalities calculated. 

According to the above method a dose of 5 micrograms/g insect body weight of the following 
compounds was totally effective against the cockroach spedes Periplaneta americana producing 100% 
mortality. 

Compound No. 
55 2.5.14.17,22.53 
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The following Examples illustrate compositions for use against arthropod, plant nematode or helminth 
pests which comprise, as active ingredient, compounds of general formula I. 



Example A 

A dusting powder may be prepared by intimately mlxing:- 

5-amino-4-cyano-l-(2 , S-dichlbro-A- 

trifluoromechylphenyl)- 1 Co 10% w/w 

3-trifluoromethylpyra2ole (weight /weight) 

Talc superfine to 100% by weight 

This powder may be applied to a locus of arthropod infestation, for example refuse tips or dumps, 
stored products or household goods or animals infested by, or at risk of infestation by. arthropods to control 
the arthropods by oral ingestion. Suitable means for distributing the dusting powder to the locus of 
arthropod infestation include mechanical blowers, handshakers and livestock self treatment devices. 

The 5-amino-4-cyano-1-{2.6-dichloro-4-trifluoromethylphenyl)-3-trifluoromethyIpyra2ole may, If desired, 
be replaced in the above dusting powder by any other compound of general formula I. 



Example B 

An edible bait may be prepared by intimately mixing:- 
5-amino-4-«cyano-l-(2,6-dichloro-4- 



trifluoromethylphenyl)- 0.1 to 1.0% w/w 

3-trif luoromethylpyrazole 

Wheat flour 80% w/w 

Molasses ' to 100% w/w 



This edible bait may be distributed at a locus, for example domestic and industrial premises, e.g. 
kitchens, hospitals or stores, or outdoor areas. Infested by arthropods, for example ants, locusts, cock- 
roaches and flies, to control the arthropods by oral ingestion. 

The 5-amino-4-cyano-1-(2.6-dichloro-4-trifluoromethylphenyl)-3-trif luoromethylpyrazole may, if desired, 
be replaced in the above edible bait by any other compound of general formula I. 



Example C 

A solution may be prepared containlng:- 
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5-aniino-4-cyano-l-(2 , 6-dichloro-4* 



trif luoromethylphenyl) - 



157o w/v 



Dime thy Isulphoxide 



3-Crif luoromethylpyrazole 



(weight /volume) 
to 100% by volume 



by^ dissolving the pyrazole derivative in a portion of the dimethylsulphoxide and then adding more 
dimethylsulphoxide to the desired volume. This solution may be appFied to domestic animals infested by 
arthropods, percutaneousiy as a pour-on application or, after sterilisation by filtration through a poly- 
tetrafluoroethylene membrane {QJ22 um pore size), by parenteral injection, at a rate of application of from 
1^ to 12 ml of solution per 100 kg of animal body weight 

The 5-amino-4-cyano-1-(2.6-dichloro-4-trifluoromethyIphenyl)-3-trifluoromethylpyrazole may, if desired, 
be replaced in the above solution by similar amounts of any other compound of general formula 1. 

Example D 

A wettable powder may be formed from:- 

5-amino-4-cyano-l-(2, 6-dichloro-4- 

trif luoromethylphenyl)- ^. 50% w/w 

3-trifluor ome thy 1 py r az o 1 e 
Ethylan BCP (a nonylphenol/ethylene oxide 

condensate containing 9 moles of 

ethylene oxide per mol of phenol) 5% w/w 

Aerosil (silicon dioxide of microfine- 

particle size) 5% '^ff/w 

Celite PF (synthetic magnesium 



by adsorbing the Ethylan BCP onto the Aerosil, mixing with the other ingredients and grinding the mixture 
in a hammer-mill to give a wettable powder, which may be diluted with water to a concentration of from 
0.001% to 2% w/v of the pyrazole compound and applied to a locus of infestation by arthropods, for 
example dipterous larvae, or plant nematodes by spraying, or to domestic animals Infested by, or at risk of 
infestation by. arthropods, by spraying or dipping, or by oral administration as drinking water, to control the 
arthropods or helminths. 

The 5-amino-4<yano-1-(2,6-dichloro-4-trifluoromethylphenylh3-trifluonjmettiylpyr^ may. If desired, 
be replaced in the above wettable powder by any other compound of general formula I. 



silicate carrier) 



40% w/w 
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Example E 

A slow release bolus may be fomied from granules containing a density agent, binder, slow-release 
agent and 5-amlno-4-cyano-1-(2.6-dichloro-4-trifluoromethylphenyl)-3-trifiuoromethylpyra2o!e compound at 
varying percentage compositions. By compressing the mixture a bolus with a specific gravity of 2 or more 
can be formed and may be administered orally to ruminant domestic animals for retention within the 
reticulo-rumen to give a continual slow release of pyrazole compound over an extended period of time to 
control Infestation of the ruminant domestic animals by arthropods or helminths. 

The 5-amino-4-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-trifluoromethylpyrazoie may, If desired, 
be replaced In the above bolus by any other compound of general formula I. 



Example F 

A slow release composition may be prepared from:- 

5-amino-4-cyano-l-(2, 6-dichloro-4- 

trifluoromeChylphenyl)- 0.5 to 25% w/w 

S-trifluoromethylpyrazole 
polyvinylchloride base to 100% w/w 

by blending the polyvinylchloride base with the pyrazole compound and a suitable plasticiser. e.g. dioctyl 
phtrtalate. and melt-extruding or hot-moulding the homogenous composition into suitable shapes, e.g. 
granules, pellets, brickettes or strips, suitable, for examjDie, for addition to standing water or. in the case of 
strips, fabrication into collars or ear-tags for attachment to domestic animals, to control Insect pests by slow 
release of the pyrazole compound. 

The compounds of general formula 1 can be prepared by the application or adaptation of known 
methods (i.e. methods heretofore used or described in the chemical literature), generally heterocycle 
formation followed where necessary by changing substituents with protection/deprotection of other sub- 
stltuents if necessary, for example as hereinafter described. 

In the following description when symbols appearing In formulae are not specifically defined it is to be 
understood that they are "as hereinbefore defined" in accordance with the first definition of each symbol in 
this specification. 

Compounds of general formula 1 conforming to general formula lA wherein Y' represents the cyano or 
nitro group or a group RSO,. RSO or RS. a straight-or branched-chain alkoxycarbonyl group containing from 
2 to 7 carbon atoms, or a stralght-or branched-chain alkyl group containing from 1 to 6 carbon atoms which 
may be unsubstituted or substituted by one or more halogen atoms. Z' represents the unsubstituted amino 
group or a straight-or branched-chain alkyl group containing from 1 to 4 carbon atoms, and R" represents a 
fluorine, chlorine or bromine atom, the cyano group or a straight-or branched-chain alkyl group containing 
from 1 to 4 carbon atoms which may be unsubstituted or substituted by one or more halogen atoms, or a 
cycloalkyi group containing from 3 to 6 carbon atoms, may be prepared by the process which comprises 

(i) the reaction of a compound of the general formula II, or an acid addition salt thereof, e.g. tiie 
hydrochloride, witii (1), when R' in the compound of general formula lA represents a fluorine, chlorine or 
bromine atom, an optionally halogenated stralght-or branched-chain alkyl group containing from 1 to 4 
carbon atoms, or a cycloalkyi group containing from 3 to 6 carbon atoms, a compound of tfie general 
formula 111, wherein R* represents tiie cyano group or a straight-or branched-chain alkanoyi group containing 
from 2 to 5 carbon atoms, and R' represents a straight-or branched-chain alkoxy group containing from 1 to 
4 cartDon atoms, preferably ethoxy, the hydroxy group or a fluorine, chlorine or bromine atom, or (2), when 
R' in the compound of general formula lA represents the cyano group (and Y* represents the cyano group 
and Z' represents the unsubstituted amino group), tetracyanoetiiylene. 

The reaction of a compound of general formula II with a compound of general formula III (optionally 
prepared in sllu) or tetracyanoetiiylene may be effected in tiie presence of an inert organic solvent, for 
example an alkanol containing from 1 to 4 cart)on atoms. e.g. etiianol. acetic acid, ettioxyethanol or an 
ether, and at a temperature from ambient temperature to ihe reflux temperature of tiie reaction mixture and 
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optionally in the presence of an alkali metal. e.g. sodium or potassium, acetate, cartwnate or bicarbonate or 
organic base e.g. triethylamine. When an acid addition salt of the compound of general formula II is used, 
the reaction with the compound of general formula III is effected in the presence of an alkali metal. e.g. 
sodium or potassium, acetate, carbonate or bicarbonate. 

5 (iQ Compounds of general formula lA wherein Z' represents the unsubstituted amino group may. 
aftematively be prepared directiy by reacting a compound of general formula VCHjCN witti a compound of 
general formula II in the presence of a compound of general fonnula R'C(R % wherein R' represents a 
straight-or branched-chain alkyi group containing from 1 to 4 carbon atoms which may be unsubstituted or 
substituted by one or more halogen atoms or a cycloalkyi group containing from 3 to 6 cartxDn atoms and 

10 R" represents an alkoxy group which may be straight-or branched-chain and preferably contains from 1 to 4 
carbon atoms, in an inert organic solvent, preferably etiianol, at a temperature from ambient to reflux. 

(ill) Compounds of general formula lA wherein Z' represents the unsubstituted amino group and R' 
represents tiie cyano group may be obtained by the reaction of a compound of the general fonmula IV with 
a molar equivalent of compound of general formula Y'CH,CN. i.e. malononitrile when Y represents ttie 

T5 cyano group, generally in the presence of an anhydrous inert organic solvent. e.g. ethanol, and a molar 
equivalent of a base. e.g. sodium hydride, and at a temperature from 0 to SC^C. 

The compounds of general fonmula lA may be prepared by reaction of a compound of general formula 
II with a compound of general formula III or tetracyanoethylene with isolation of an intermediate compound 
of general formula V from the reaction mixture. When the reaction of a compound of general formula H with 

20 a compound of general formula ill is effected in acetic acid, in the absence or presence of an alkali metal, 
e.g. sodium or potassium, acetate, the intermediate compound of general formula V may separate from the 
reaction mixture, depending upon its solubility in tiie reaction medium, and may, if desired, be isolated 
. before being cyclised as hereinbefore described to a compound of general formula lA. The cyclisation of a 
compound of generai formula V. which constitutes a feature of the invention may be effected in the 

2S presence of an inert organic solvent, for example an alkanol containing from 1 to 4 carbon atoms, e.g. 
etiianol, acetic add or ethoxyetiianol. at a temperature of from arnbient temperature up to the reflux 
temperature of the reacti'on mixture, and optionally in the presence of sodium ethoxide when the solvent is 
ethanol. 

It will be appredated that in tine preparation of compounds of general formula I the following subsidiary 
30 processes or adaptations thereof may be performed in an appropriate combination to achieve the 
compound sought 

Compounds of general formula I which conform to general formula IB wherein R* represents an R*C- 
( = 0)-group, wherein R' represents a straight-or branched-chain alkyI or alkoxy group containing from 1 to 6 
carijon atoms, or a cycloalkyi group containing from 3 to 6 carbon atoms, and R' represents a hydrogen 
35 atom or an R'C(-0)-group which is identical to tiie group R'C{ = 0)-represented by R' or -NR'R' represents 
a cyclic imide as hereinbefore defined, may be prepared by the reaction of a compound of general fonmula 
I wherein Z represents the unsubstituted amino group, or an alkali metal salt thereof, witii a compound of 
the general formula:- 
R'COXVI 

40 wherein X represents a chlorine or bromine atom, or witin a compound of the general formula:- 
(R'CO),0 VII 

or with a dicarboxylic acid derivative. The reaction may be conducted in the absence or presence of an ' 
Inert organic solvent, for example acetonitrile. teti^hydrofuran, a ketone. e.g. acetone, an aromatic hydrocar- 
bon, e.g. t>enzene or toluene, chloroform, dichloromethane or dimethylfonmamide. and optionally in the 

45 presence of an acid-binding agent, for example pyridine, trietiiylamine or an alkali metal, e.g. sodium or 
potassium, carbonate or bicarbonate, at a temperature from 0*C to the reflux temperature of the reaction 
medium, to give a compound of general fonmula IB wherein R' represents an R'C( = 0)-group wherein R* is 
as hereinbefore defined and R' represents a hydrogen atom or an R'C(=0)-group, depending upon the 
reaction conditions chosen and/or the use of an excess of the compound of general fonmula VI or VII. 

so Compounds of general formula IB wherein R' represents a formula group and R* represents a hydrogen 
atom may be prepared by reaction of a compound, of general formula I. wherein Z represents the 
unsubsti'tuted amino group with fonmic acid. The reaction may be conducted in an inert organic solvent, for 
example a ketone e.g. methylisobutyt ketone, or an aromatic hydrocart>on. e.g. benzene or toluene, at the 
reflux temperature of the reaction mixture. 

55 Compounds of general formula IB wherein R' represents a formyl group and R^ represents a hydrogen 
atom or a fbrmyl group, may be prepared by the reaction of a compound of general formula I. wherein Z 
represents the unsubstituted amino group with formylacetic anhydride. Formylacetic anhydride may be 
prepared from formic acid and acetic anhydride and the reaction witti tiie compound of general fonmula I 
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may be conducted in the absence of presence of an Inert organic solvent, for example a ketone, e.g. 
acetone, or an aromatic hydrocarbon, e.g. benzene or toluene, and optionally In the presence of an acid- 
binding agent, for example pyridine, triethylamine or an alkali metal, e.g. sodium or potassium, carbonate or 
bicarbonate, at a temperature from O'C to the reflux temperature of the reaction mixture, to give a 
compound of general formula IB wherein represents a formyl group and R' represents a hydrogen atom 
or a fomnyl group, depending upon the reaction conditions chosen and/or the use of an excess of 
formyiacetic anhydride. 

Compounds of general formula IB wherein R' represents a formyl group or a group R'C( = 0)-and R' 
represents a hydrogen atom may be prepared by the selective removal by hydrolysis of an R'C{aO)-group 
or a formyl group from a compound of generaJ formula IB wherein and R* both represent a R'C( = 0) 
group or a fonnyl group. Hydrolysis Is effected under mild conditions, for example by treatment with an 
aqueous-ethanollc solution or suspension of an alkali metal, e.g. sodium or potassium, bicarbonate, or with 
aqueous ammonia. 

Compounds of general formula IB wherein R* represents a straight-or branchedKJhaIn alkoxycarbonyl 
group containing from 2 to 7 carbon atoms which is unsubstituted or substituted by one or more halogen 
atoms, and R» represents a hydrogen atom may be prepared by the reaction of a compound of the general 
formula VIII, wherein R'' represents an alkoxycarbonyl group R"C( = 0), wherein R" represents a straight-or 
branched-chain alkoxy group containing from 1 to 6 carbon atoms (which is unsubstituted or substituted by ' 
one or more halogen atoms) or a phenoxy group, with a compound of the general formula:- 
R"H IX 

to replace a first group represented by the symbol R'" by a hydrogen atom, and to replace the second 
group represented by the symbol R'** by an alkoxycarbonyl group when R^* represents a phenoxycarbonyl 
group, or. if desired, to replace the second group represented by the symbol R'* by another alkoxycarbonyl 
group when R'" In formula VIII represents an alkoxycarbonyl group. As will be apparent to those skilled in 
the art, the desired compound, of general formula IB is obtained by selection of the appropriate compounds 
of general formulae VIII and IX. The reaction may be effected In water or an inert aqueous-organic or 
organic solvent, for example an alkanol containing 1 to 4 carbon atoms, e.g. ethanol, or an aromatic 
hydrocarbon, e.g. benzene or toluene, or which is preferably an excess of the compound of general formula 
IX. at a temperature from ambient temperature to the reflux temperature of the reaction mixture and, if 
necessary, at elevated pressure, and optionally In the presence of a base, for example an alkali metal 
alkoxide, e.g. of the compound of general formula IX. 

Compounds of general formula IB wherein R' and R^ which may be the same or different, each 
represents a formyl group or a R'C( = 0)-group. may be prepared by the reaction of an alkali metal, e.g. 
sodium or potassium, derivative of a compound of general fornnula IB wherein R' represents a group R'C- 
( = 0)-as hereinbefore defined, or a formyl group, and R* represents a hydrogen atom with formic acid, 
formyiacetic anhydride or a compound of general formula VI. Reaction may be effected in an inert aprotic 
solvent, e.g. dimethylformamide. at a temperature from laboratory temperature to the reflux temperature of 
the reaction mixture. 

Alkali metal derivatives of compounds of general fornnula I (wherein Z represents the unsubstituted 
amino group) or IB wherein represents a group R»C( = 0)-and R» represents a hydrogen atom may be 
prepared in situ by reaction with an alkali metal, e.g. sodium or potassium, hydride, in an inert aprotic 
solvent, e.g. dimethylformamide. at a temperature from laboratory temperature to the reflux temperature of 
the reaction mixture. 

Compounds of general formula VIII wherein R'' represents a group R"C( = 0)-, may be prepared as 
hereinbefore described. Compounds of general formula VIII wherein represents a phenoxycarbonyl 
group may be prepared by the reaction of a compound of general formula I (wherein 2 reprBsents the 
unsubstituted amino group), with a compound of the general fomiula:- 
R"COX VIA 

. wherein R" represents a phenoxy group, or with a compound of the general formula-- 
(R"CO),0 VIIA 

using the reaction conditions hereinbefore described for the reaction of a compound of general formula I 
with a compound of formula VI or VIL 

Compounds of general formula IB wherein R' represents a group R" which represents a straight-or 
branched-chain alkyi group containing from 1 to 6 carbon atoms (which may be unsubstituted or substituted 
by alkoxycarbonyl groups containing from 2 to 5 carbon atoms) or a cycloalkyi group containing from 3 to 6 
carbon atoms, and R* represents a hydrogen atom may be prepared by the removal of the group R"C(=0)- 
of a compound of the general formula IB, wherein R* represents a group R" and R» represents a group R'C- 
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( = 0K Removal of the group R'C( = 0)-may be effected by selective hydrolysis under mild conditions, for 
example by treatment with an alkali metal, e.g. sodium or potassium, hydroxide In water or an inert organic 
or aqueous-organic solvent, for example a lower alkanol. e.g. methanol, or a mixture of water and lower 
alicanol, at a temperature from laboratory temperature up to the reflux temperature of the reaction mixture. 
5 Compounds of general formula IB. wherein R' represents a group R'* and R' represents a group R'C- 
(=0)-. may be prepared by reaction of a compound of general fomiula IB wherein R* represents a 
hydrogen atom , or an alkali metal. e.g., sodium or potassium, derivative thereof, with a compound of the 
general formuia:- 
R^X 

70 . wherein represents a chlorine, bromine or iodine atom. Reaction may be effected in an inert organic 
solvent e.g. dichloromethane, tetrahydrofuran. or dimethylformamlde, at a temperature from lat>oratory 
temperature up to the reflux temperature of the reaction mixture and, when a compound of general formula 
IB is used, in the presence of a base, e.g. Triton B; or by reaction of a compound of general formula IB 
wherein R' represents the hydrogen atom and R' represents a group R'' with a compound of general 

15 fonmula VI or VII. 

Compounds of general formula I wherein Z represents an N-{aIkyl or cycloaIkyl)-N-formylamino group 
as hereinbefore described may be prepared in a similar manner to the process above using, where 
appropriate, formylacetic anhydride instead of a compound of general fonmula VI or Vll. 

Compounds of general formula IB wherein one of R* and R' or both of R' and R» represent a straight-or 

20 branched-chain alkyi group containing from 1 to 6 carbon atoms or cycloalkyi group containing from 3 to 6 
carbon atoms, groups represented by R' and R* being identical, may be prepared by reaction of a 
compound of general formula I, wherein Z represents the unsubstituted amino group, or an alkali metal, e.g. 
sodium or potassium, derivative thereof, with a compound of general fonmula X, In the absence or presence 
of an inert organic solvent, for example an aromatic hydrocartx)n. e.g. benzene or toluene, chloroform, 

25 dichloromethane, tetrahydrofuran or dimethylformamlde, and optionally In the presence of an acid-binding 
agent, for example pyridine, triethylamine or an alkali metal, e.g. sodium or potassium, bicartxsnate, at a 
temperature from 0"C up to the reflux temperature of the reaction mixture. 

Alkali metal derivatives of compounds of formulae IB (wherein R' represents a hydrogen atom) and I - 
(wherein Z represents the unsubstituted amino group) may be prepared in sifej by the reaction of the 

30 compounds, with an alkali metal, e.g. sodium or potassium, hydride, at a temperature from laboratory 
temperature to the reflux temperature of the reaction mixture. 

Compounds of general formula I wherein Z represents a straight-or branched-chain alkox- 
ymethyleneamino group containing from 2 to 5 carbon atoms which may be unsubstituted or substituted on 
methylene by a straight-or branched-chain alkyI group containing from 1 to 4 cartwn atoms may be 

35 prepared by the reaction of a compound of general formula I (wherein Z represents the unsubstituted amino 
group) with a trisalkoxyalkane in the presence of an acidic catalyst, e.g. p-toluenesulphonic acid, at a 
temperature from ambient temperature to the reflux temperature of the reaction mixture. 

Compounds of general formula I, wherein Z represents a straight-or branched-chain alkylsul- 
phenylamino group containing from 1 to 4 carbon atoms, may be prepared by the reaction of compounds of 

40 general fonmula I (wherein Z represents the unsubstituted amino group) with an alkanesulphenyl chloride in 
the presence of a base, e.g. sodium hydride, and optionally in the presence of a crown ether catalyst e.g. 
15-crown-5. 

The reaction may be perfomned in a solvent e.g. tetrahydrofuran, at a temperature from 0*C to the 
reflux temperature of the reaction mixture. 

45 Compounds of general formula I wherein Z represents -NHCH,R" wherein R"* represents the hydrogen 
atom or a straight-or branched-chain alkyl group containing from 1 to 4 carbon atoms may be prepared by 
reaction of a compound of general formula I wherein Z represents -N = C(OR")R'* wherein R" represents a 
straight-or branched-chain alkyl group containing from 1 to 4 carbon atoms with a reducing agent 
preferably sodium borohydride. The reaction may be effected in an inert organic solvent ethanol or 

50 mettianol being preferred, at a temperature from O'C to the reflux temperature of the reaction mixture. 

Compounds of general formula I wherein Y represents -C( = 0)NH, may be prepared by partial 
hydrolysis of a compound of general formula I wherein Y represents -CN preferably witfi sulphuric acid at a 
temperature from ambient temperature to 100"C. 

Compounds of general formula I wherein Y represents the chlorine, bromine or iodine atom may be 

55 prepared by reaction of a compound of general formula XI witii a halogenating agent preferably N- 
halosucdnimide in an inert solvent preferably carbon tetrachloride, at a temperature from ambient 
temperature to tiie reflux temperature of the reaction mixture. 
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Compounds of general formula IC wherein RS is other than a 1-alkenylthio group may also be prepared 
by reacting a compound of general formula I wherein Y represents the thiocyanato group with a base, 
preferably sodium hydroxide, or a reducing agent, preferably sodium borohydride. in the presence of a 
reagent of general formula ROC' wherein R' is as hereinbefore defined for R with the exclusion of 1-alkenyl 
groups, for example methyl iodide in an Inert organic or aqueous-organic solvent such as an alcohol e.g. 
ethanol or a mixture of an alcohol and water, the reaction being perfonned at a temperature from ambient to 
reflux. 

Altematively compounds of general formula IC wherein RS is other than a 1 -alkenylthio group may be 
prepared by reductive alkylation of disulphides of general formula XVII employing a reducing agent 
preferably sodium dithionite or sodium borohydride, in the presence of a base, preferably sodium hydroxide 
or sodium carbonate, and of a reagent of general formula ROC' such as methyl iodide in an inert organic or 
aqueous-organic solvent such as an alcohol e.g. ethanol or a mixture of an alcohol and water, at a 
temperature from ambient to reflux. 

Alternatively compounds of general formula IC may be prepared from a halide of general formula I 
wherein Y represents a bromine or iodine atom by metal exchange using a strong base, preferably butyl 
lithium, and subsequent addition of the appropriate disulphide of general formula R-S-S-R In an Inert 
organic solvent such as tetrahydrofuran. and the reaction is performed at a temperature from -78" C to 
ambient. 

Alternatively, compounds of general formula IC wherein RS represents a straight-or branched-chain 
alkylthio group containing from 1 to 6 carbon atoms which may be unsubstltuted or substituted by one or 
more halogen atoms, may be prepared by reacting a compound of general formula XI with an alkanesul- 
phenyl hallde (which may be optionally substituted by one or .more halogen atoms) in an Inert organic 
solvent, preferably chloroform. In the presence of a base such as pyridine, and at temperatures from 0* to 
reflux. 

Compounds of general formula IC wherein RS represents a methylthio group which is substituted by 
three halogen atoms which may be the same or different may also be prepared by the reaction of a 
compound of general formula I wherein Y represents the thiocyanato group with a source of halogenocar- 
bene, such as chloroform and sodium hydroxide, preferably with phase transfer catalysis using for example 
benzyltriethylammonium chloride or tetrabutyiammonium chloride. 

Compounds of general formula IC wherein RS represents a straight-or branched-chain alkylthio group 
containing from 1 to 6 carbon atoms which is substituted by one or more fluorine atoms may also be 
prepared by a halogen exchange reaction of a compound of general formula IC wherein RS represents a 
straight-or branched-chain alkylthio group containing from 1 to 6 carbon atoms which is substituted by one 
or more chlorine atoms with a fluorinating agent such as a mixture of antimony trifluoride and antimony 
pentachloride. KF or CsF In an aprotic solvent such as sulfolane at a temperature from 50*C to reflux. 

Compounds of general formula I wherein Y represents the thiocyanato group may be prepared by the 
reaction of a compound of general formula XI with a thiocyanating agent such as alkali metal or ammonium 
salts of thiocyanic acid (e.g. NaSCN) and bromine in an inert organic solvent such as methanol, and at a 
temperature from 0"C to 10O'C. 

Intenmediates of general formula XVII may be prepared by hydrolysis of thiocyanates of general formula 
I wherein Y represents the thiocyanato group, preferably using hydrochloric acid in the presence of ethanol 
at a temperature from ambient to reflux temperature; they may also be prepared by reduction of the 
thiocyanates by sodium borohydride in an alcohol preferably ethanol at a temperature from ambient to 
reflux. 

Compounds of general formula I wherein Y represents a group RSO may be prepared by the oxidation 
of compounds of general formula IC by an oxidising reagent preferably 3-chloroperbenzoic acid in an inert 
organic solvent such as dichloromethane or by hydrogen peroxide in acetic add at a temperature from O'C 
to the reflux temperature of the reaction medium. 

Compounds of general formula I wherein Y represents a group RSO* may also be prepared by the 
above process, by employing an excess of the oxidising agent. 

Compounds of general formula I wherein Y represents a group RSO, wherein R represents a stralght-or 
branched-chain alkyi group containing from 1 to 6 carbon atoms which is substituted by one or more 
fluorine atoms may also be prepared by a halogen exchange reaction of a compound of general fonmula I 
wherein Y represents a group RSO, wherein R represents a straight-or branched-chain alkyI group 
containing from 1 to 6 carbon atoms which is substituted by one or more chlorine atoms with a fluorinating 
agent such as a mixture of antimony trifluoride and antimony pentachloride, KF or CsF at a temperature 
from 50»C to 200«C. 
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Compounds of general formula I wherein Z represents the chlorine, bromine or iodine atom may be 
prepared by diazotisation of a compound of general formula I wherein Z represents -NH, with an alky! 
nitrite, preferably tert-butyl nitrite, in the presence of a halogenating agent preferably bromofbrm. iodine or 
anhydrous copper chloride at a temperature from 0°C to 100*^0. 
5 Compounds of general formula I wherein Y represents the nilro group may be prepared by reacting a 
compound of general formula XI with a nitrating agent, preferably nitric acid optionally in the presence of 
sulphuric add or nitric add in a solvent such as acetic acid or acetic anhydride at a temperature from 0"C 
to 100*C. 

Compounds of general formula I wherein Y represents -SOaNR'*R"' wherein R" and R", wWch may be 
10 the same or different, each represent the hydrogen atom or a straight-or branched-chain alkyi group 
containing from 1 to 6 carbon atoms may be prepared by reacting a compound of general fonnula XIV with 
an amine of the general formula R'*R''NH in a solvent such as toluene or water at a temperature from 0"C 
to the reflux temperature of the reaction mixture. 

Compounds of general formula I wherein Y represents -CONR*'R" may be prepared by reacting a 
15 compound of general formula XV wherein X* represents a chlorine or bromine atom or activated ester 
moiety e.g. 4-nitrophenoxy group, especially the chlorine atom, with an amine of the general formula 
R"R''NH. In a solvent such as toluene or water, at a temperature from O'C to the reflux temperature of the 
reaction mixture. 

Intermediates of general formula XI may be prepared by decartwxylation of a compound of general 
20 formula XVI. performed by heating at a temperature from 100'C to 250 "^C optionally in tiie presence of an 
inert organic solvent, particularly N.N-dimethylaniline. 

Intenmediates of general formula XI wherein Z is the unsubstituted amino group and R* represents a 
straight-or branched-chain alkyl group containing from 1 to 4 cartx)n atoms which may be unsubstituted or 
substituted by one or more halogen atoms, may also be prepared by reaction of an appropriate i?-ketonitrile 
25 or derivative thereof e.g. the imine with an arylhydrazine in an inert organic solvent such as ethanol 
optionally in the presence of an acidic or basic catalyst at a temperature from ambient to 100*»C. 

Alternatively intenmediates of general fomnula XI may be prepared directly from esters of compounds of 
general formula XVI by heating in an inert organic solvent preferably acetic add at a temperature from 
SO'C to reflux, in ttie presence of a strong acid preferably hydrobromic acid. 
30 Intermediates of general formula XVI may be prepared by hydrolysis of esters of general formula I 
wherein Y represents -COOR'* wherein R^ represents a straight-or branched-chain alkyl group containing 
from 1 to 6 cart)on atoms, preferably with an alkali metal hydroxide in a solvent such as an aqueous alcohol 
at a temperature from 0**C to the reflux temperature of the reaction mixture. 

Intermediates of general formula XIV may be prepared by reacting a compound of general formula XI 
35 with chlorosulphonic acid at a temperature from O^C to 150'C. 

Intermediates of general fonnula XV are prepared by reacting a compound of general formula XVI witti 
a chlorinating or brominating agent or e.g. 4-nitrophenol (preferably thionyl chloride) at a temperature from 
ambient temperature to the reflux temperature of Uie reaction mixture. 

Compounds of general formula I wherein Y represents -C(=2 0)R'' wherein R'* represents a straight-or 
40 branched-chain alkyl group containing from 1 to 6 carbon atoms may be prepared by the reaction of a 
compound of general fonnula XI with an acylating agent such as R'^COCI in the presence of a catalyst such 
as aluminium chloride and in an inert organic solvent such as 1.1.2,2-tetrachloroethane and at a temperature 
from O'C to the reflux temperature of the reaction mixture. 

When Z is an amino group it may also be acylated and subsequent hydrolysis using an acid such as 
46 hydrochloric or hydrobromic acid in a solvent such as dioxan or acetic acid may be necessary. 

Compounds of general formula I wherein Y represents -C(=0)R" may also be prepared by the reaction 
of nitriles of tiie general formula I wherein Y represents -CN witii an organometalllc reagent such as a 
compound of general formula R^MgX' in an inert organic solvent such as diethyl ether or tetrahydrofiiran, at 
a temperature from O'C to reflux, 
50 Compounds of general formula IC may be prepared by the reaction of a compound of general formula I 
wherein Y represents the thiocyanato group with an organometalllc reagent such as a compound of general 
formula RMgX^ in an inert organic solvent such as diethyl etiier or tetrahydrofuran, and at a temperature 
from ambient temperature to the reflux temperature of the reaction mixhjra. 

65 
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Compounds of general formula I wherein Y represents a group RSO, may also be prepared by reaction 
of a compound of general formula XI with the appropriate sulphonic anhydride of general formula (RSOJaO 
for example trlfluoromethanesulphonic or melhanesulphonic anhydride and in the presence of aluminum 
chloride^ as catalyst, and employing an inert organic solvent such as 1.1.2,2-tetrachloroethane at a 
temperature from ambient to 150^C. 

Compounds of general formula I wherein 2 represents a stralght-or branched-chain alkyi group 
containing from 1 to 4 carbon atoms, the carboxy group, a group R''S wherein R'* represents a straight-or 
branched-chain alkyI group containing from 1 to 6 carbon atoms which may be unsubstituted or substituted 
by one or more halogen atoms or Z represents a trialkylsilyl group containing from 1 to 6 carbon atoms in 
each alkyI group which may be the same or different may be prepared by the reaction of a compound of 
general formula I wherein 2 represents a hydrogen, bromine or iodine atom with a llthiating agent preferably 
lithium diisopropylamlde or n-butyl lithium, and reaction with the appropriate substrate from alkyI halide. 
carbon dioxide, dialkylsulphides or trialkylsilyl halides respectively at a temperature from -78*C to ambient 
temperature, and in an Inert solvent, preferably telrahydrofuran. 

Compounds of general fonmula I wherein Z represents a hydrogen atom may be prepared by 
diazotisation of an amine of general formula I wherein 2 represents the unsubstituted amino group using an 
alkyl nitrite, preferably tert-butyl nitrite, in an inert solvent preferably tetrahydrofuran. at a temperature from 
ambient temperature to the reflux temperature of the reaction mixture. 

Compounds of general formula I wherein 2 represents a group R"SO may be prepared by the reaction 
of a compound of general formula I wherein 2 represents a group R''S with an oxidising agent, preferably 
3-chloroperbenzoic acid in a solvent such as dichloromethane. or by hydrogen peroxide In acetic acid at a 
temperature from 0»C to the reflux temperature of the reaction mixture. 

Compounds of general formula I wherein Z represents a group R'^SOa may also be prepared by the 
above process, by employing an excess of the oxidising agent 

Compounds of general formula I wherein 2 represents the fluorine atom or the cyano group may be 
prepared by the reaction of a halide of general formula I wherein 2 represents the chlorine or bromine atom 
with an alkali metal fluoride, preferably caesium fluoride, or with an alkali metal cyanide preferably KCN, 
under anhydrous conditions in an Inert solvent, preferably sulfolane. and at a temperature from ambient 
temperature to ISO'C. 

Compounds of general formula I wherein 2 represents the nitro group may be prepared by oxidation of 
amines of general formula I wherein 2 represents the unsubstituted amino group with an oxidant, preferably 
trlfluoroperacetlc acid or m-chloroperbenzoic acid and in an Inert organic solvent preferably dich- 
loromethane at a temperature from 0**C to reflux. 

Compounds of general fonmula I wherein 2 represents the cyano group may be prepared by 
dehydration of the corresponding amide preferably by heating with phosphorous pentoxide at a temperature 
from 50*»C to 250"C. 

The amides may be prepared (i) by reacting a carboxyllc acid of general formula I wherein 2 represents 
a carboxy group with a chlorinating agent preferably thionyl chloride, and 00 reacting the resultant acid 
chloride of general formula XVIIl with ammonia:- 

(I) the reaction with a chlorinating agent preferably thionyl chloride is generally conducted at a 
temperature from ambient temperature to the reflux temperature of the reaction mixture; 

(il) the reaction with ammonia Is generally conducted in a solvent which may be Inert, preferably 
toluene, or In the presence of water, and at a temperature from O'C to 100*C. 

Compounds of general fonmula I wherein Y represents a group RSO, Is other than a 1-alkenylsulphonyl 
group may be prepared alternatively by reaction of sulphlnate metal (e.g. sodium) salts with a reagent of 
general formula R'X' or preferably a sulphate of general formula (R')2S04, In a solvent such as water and in 
the presence of sodium bicarbonate at a temperature from O^'C to lOO'^C. 

The intermediate sulphlnate sodium salts may be prepared by reaction of sulphonyl chlorides of general 
formula XIV with sodium sulphite in the presence of sodium bicarbonate and water as solvent, at a 
temperature from 50°C to reflux. 

Intermediates of general formula XIV may also be prepared from the thiocyanates of general formula I 
wherein Y represents a thiocyanato group by chlorination using chlorine In a soh/ent. preferably water, at a 
temperature from ambient to reflux. 

Compounds of general formula I wherein R' represents a haloalkylsulphinyl group may be prepared by 
oxidation of a haloalkylUiio derivative of general formula I, preferably with m-chloroperbenzoic and In an 
inert organic solvent preferably dichlorometiiane, at a temperature from O'C to reflux. 

Compounds of general formula I wherein R' represents a haloalkylsulphonyl group may be prepared in 
a similar manner, by employing two molar equivalents of oxidant. 
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Compounds of general formula I wherein Y represents the fluorine atom may be prepared by 
diazotisation of corresponding ammes using sodium nitrite in tetrafluoroboric add and sulphuric acid at a 
temperature from -10"C to +10*0, followed by photolysis in the presence of excess sodium 
tetrafluoroboric acid at a temperature from -30"C to ambient 

5 'Intermediate amines above may be prepared by reduction of nitro "compounds of general formula I 
wherein Y represents a nitro group, preferably with zinc in ethanol at a temperature from ambient to reflux. 

Compounds of general formula I wherein Y represents the methyl group may be prepared by reduction 
of an acid of general formula XVI using a reducing agent, preferably borane-tetrahydrofuran complex in a 
solvent preferably tetrahydrofuran at a temperature from -30<'C to reflux. 

70 Compounds of general formula r wherein Z represents a trialkylsilylmethyl group as hereinbefore 
defined may be prepared by the reaction of a compound of general formula I wherein Z represents the 
methyl group with a lithiating agent preferably lithium diisopropyiamide or n-butyl lithium, and reaction with 
a trialkylsilyl halide at a temperature from -78** C to ambient, and In an inert organic solvent preferably 
tetrahydrofuran. optionally in an Inert atmosphere. 

75 The following processes optionaily followed by the subsidiary processes hereinbefore descriljed permit 
the preparation of the remaining compounds of general formula I not described above, as well as some 
whose preparation is descrit)ed above. 

Compounds of general formula I wherein R* represents a chlorine, bromine or iodine atom and Z 
represents the unsubstituted amino group, may be prepared by the diazotisation of tiie (diamine) com- 

20 pounds of general formula I in which Z represents and R* is replaced by amino, using a molar equivalent of 
sodium nitrite in a mineral acid, for example a mixture of concentrated sulphuric acid and acetic add, at a 
temperature from 0 to GQ'^C, and by subsequent reaction with the appropriate copper salt and appropriate 
mineral add or with an aqueous solution of potassium iodide (when represents an Iodine atom) at a 
temperature from 0 to 100 'C. 

25 The diamine compounds above wherein Y represents the cyano group may be prepared by the reaction 
of potassium cyanoform KC(CN)j with a phenylhydrazine of general formula II in the presence of 
hydrochloric add. at a temperature from SO^'C to the reflux temperature of the reaction mixture. 

Compounds of general formula I wherein R* represents the fluoromethyl group may be prepared by 
reacting a compound of general formula XII with a fluorinating agent, preferably diethylaminosulphur 

30 trifluoride. in an Inert organic solvent, preferably dichloromethane. at a temperature from -78*0 to the reflux 
temperature of the reaction mixture. 

Intermediates of general formula XII may be prepared by reduction of compounds of general formula 
XIX preferably with lithium borohydride in an inert organic solvent e.g. tetrahydrofuran at a temperature from 
0"C to the reflux temperature of the reaction mixture. 

35 Intermediates of general formulae XIX (wherein R** represents an alkyl group) and XX wherein Z 
represents the unsubstituted amino group may be obtained by the reaction of a compound of the general 
formula XIII (wherein R^ represents an alkoxy group) with a molar equivalent of compound of general 
formula YCHiCN. t.e. malononitrile when Y represents the cyano group, in the presence of an anhydrous 
solvent, e.g. ethanol. and a molar equivalent of a base, e.g. sodium hydride, and at a temperature from 0 to 

40 SO-C followed, if desired, by hydrolysis of the esters of general formula XIX with an aqueous base, e.g. 
sodium hydroxide, with a co-solvent e.g. ethanol, at a temperature from O'^C to the reflux temperature of 
the reaction mixture. 

Intermediates of general fonmulae IV and XIII may be prepared by chlorination of the appropriate 
unsubstituted compound using chlorine or other chlorinating agent 

45 Intermediates of general formulae IV and XIII may be prepared by diazotisation of the appropriate 
aniline with a solution of a molar equivalent of sodium nitrite in a mineral acid, e.g. a mixture of 
concentrated sulphuric acid and acetic acid at a temperature from 0 to eo^'C, and then reacting wrtti the 
compound of fbnmula CHaCOCH(CI)CN or a compound of general formula CH,(^CH(CI)COR« wherein 
R^represents an alkoxy group in the presence of an inert solvent e.g. a mixture of water and ettianol. 

50 buffered, e.g. witii excess sodium acetate, and at a temperature from 0 to 50° C. 

Compounds of general formula I wherein R' represents the nitro group may be prepared by oxidation of 
the corresponding amine with an oxidant preferably trifluoroperacetic add or m-chloroperbenzoic acid In an 
inert organic solvent preferably dichloromethane at a temperature from 0"C to reflux. By employing known 
protecting agents in this process compounds of general formula I wherein Z represents the amino group 

55 may be prepared. 
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Compounds of general formula I wherein R. represents the fluorine atom may be prepared by the 
diazotisation of the corresponding amine of general formula I in which R* is replaced by -NH, using for 
example a solution of sodium nitrite in a mineral acid, for example sulphuric acid and in the presence of 
fluoroboric add or its sodium salt and subsequent thermolysis or photolysis of the diazonium fluoroborate 
derivative by methods known ger sg. 

Amine intermediates above wherein Z represents the hydrogen atom may be prepared by performing a 
Curtius rearrangement of the corresponding acid azide by heating in an inert organic solvent such as 
toluene at a temperature from SO"* to 150'C to give an isocyanate which is then reacted with for example 
tert-butanol to give a carbamate, which in tum Is hydrolysed using dilute acid preferably hydrochloric acid 
In ethanol at a temperature from ambient to reflux. 

Intemiediate acid azides may be prepared by reaction of a carboxylic acid of general formula XX 
wherein 2 represents the hydrogen atom with a chlorinating agent, preferably thionyl chloride at tempera- 
tures from ambient to reflux, followed by reaction of the intermediate acid chloride with sodium azide In a 
polar solvent, preferably acetone and water at a temperature from O'C to ambient 

Compounds of general fomnula I wherein R* represents the cyano group may also be prepared by 
reacting a carboxylic acid of general formula XX with a chlorinating agent, preferably thionyl chloride at 
ambient to reflux temperature, followed by reaction of the intermediate add. chloride with ammonia to give 
an intermediate amide which is then dehydrated by heating with a dehydrating reagent, preferably 
phosphorus pentoxide at a temperature from 50-250-C. 

Intermediates of general formula XX may be prepared by hydrolysis of the corresponding esters of 
general formula XIX preferably using a base such as sodium hydroxide and a solvent such as aqueous 
alcohol, and at a temperature from O^C to the reflux temperature of the reaction mixture. 

Compounds of general formula I wherein Y represents a 1.1-difluoroalkyl group which may be 
substituted by one or more additional halogen atoms may be prepared by the reaction of a compound of 
general formula I wherein Y represents a straight-or branched-chain alkanoyi group containing from 2 to 6 
cartwn atoms or the corresponding compound in which Y is replaced by the formyl group or a straight-or 
branched-chain alkanoyi group containing from 2 to 6 carbon atoms which is substituted by one or more 
halogen atoms with a fluorinating agent, preferably diethylamlnosulphur trifluoride or sulphur tetrafluoride In 
an inert organic solvent, preferably dichloromethane, at a temperature from -78*»C to ambient. 

Compounds of general formula I wherein Y represents the trifluoromethyl group or a trifluoromethylalkyi 
group containing from 2 to 6 carbon atoms which may be substituted by one or more additional halogen 
atoms may be prepared by tiie reaction of a fluorinating agent, e.g.sulphur tetrafluoride, with an acid of 
general formula XVI or the conresponding carboxyalkyi compound (It being understood that the carboxy 
group may be attached to any position of the alky I moiety) at a temperature from ambient to 150»C). 

Salts with pesticidally-acceptable bases of compounds of general formula I wherein 2. represents the 
carboxy group may be prepared from the corresponding compounds of general formula I by methods 
known ger se. for example by reacting stoichiometric quantities of the compound of general formula I and 
the appropriate base, for example an alkali metal hydroxide, carbonate or bicarbonate, an alkaline earth 
metal hydroxide or carbonate, ammonia or an amine (e.g. diethanolamine. triethanolamine. octylamlne, 
morpholine or dioctylamfne), In a suitable solvent. The salts may. if necessary, be purified by recrystal- 
llsation from one, two or more suitable solvents. 

Compounds of general formula I not hitherto disclosed or described in the chemical literature, together 
with their processes of preparation fomi further features of the present invention. 

The present invention accordingly provides the compounds of general formula I, wherein the various 
symbols are as hereinbefore defined, and salts thereof, with the exclusion of the compounds wherein: R* 
and 2 botii represent methyl. Y represents thiocyanato and {H\ represents 2-. 3-or 4-nitro. 4-methyl, 4- 
chloro or 2,4-dinitro substitution; represents methyl, Y represents cyano. 2 represents unsubstituted 
amino and (R')nrepresents 4-chloro. 2.4-dlchloro. 3.4-dichloro, 3-chloro-4-methyl or 2-methyl-4-chIoro sub- 
stitution; R* represents methyl. Y represents cyano or CONH,. Z represents unsubstituted amino and (R*) 
„represents 3-or 4-fluoro substitution; R* represents ethyl. Y represents cyano or CONH,, 2 represents 
unsubstituted amino and (R')„represents 3-or 4-chloro, 2-. 3-or 4-fluoro or methyl, 3-bromo or 3-nitro 
substitution; R* represents propyl, Y represents cyano or CONH,. 2 represents unsubstituted amino and - 
(R')„represents 3-fluoro substitution; R* represents methyl, Y represents sulphamoyi, 2 represents chloro 
and (R')„ represents 4-chloro substitution; R* represents methyl. Y represents nitro, and 2 represents chloro 
or R* represents chloro, Y represents nitro. and 2 represents methyl and (H\ represents 4-nitro; and R* 
represents nitro, Y represents cyano or CONH,, Z represents hydrogen and (R\ represents 4-nltro 
substitution. 
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According to a further feature of the present tnvention there are provided intermediates for the 
preparation of certain compounds of general formula 1 i.e. compounds for which in their alternative 
meanings Y represents the hydrogen atom, the formyl or carboxy group, a straight-or branched-chain 
allcanoyi group containing from 2 to 6 carbon atoms which is substituted by one or more halogen atoms, the 

5 dithio group (which joins two pyrazoie rings), the amino group, the -SOiCI group, a straight-or branched- 
chain carboxyalkyi group containing from 2 to 6 carbon atoms. 2 represents the carbamoyl group or a 
straight-or branched-chain aikoxycarbonyl group containing from 2 to 7 carbon atoms or the diphenoxycar- 
bonylamino group. (R^n substitution is a preferred combination given earlier In the specification or 
represents the amino, hydroxymethyl. carboxy or carbamoyl group or a straiglit-or branched-chain alkox- 

70 ycarbonyl or aikoxycarbonylamino group containing from 2 to 7 cartoon atoms. 

The following Examples and Reference Examples illustrate the preparation of compounds of general 
formula 1 according to the present invention:- 



IS EXAI^PLE 1 
Compound No.1 

A mixture of 2.4,6-trichlorophenylhydra2ine (21.1 g) and tetracyanoethylene (13.3 g) in ethanol (100 ml) 
20 was heated at reflux for 15 minutes. The reaction mixture was cooled and the solid precipitate was filtered 
off and washed with diethyl ether to give 5-amino-3,4-dicyano-1-{2,4,6-trichlorophenyl)pyrazoie (13 g), as a 
buff coloured solid. m.p. 267-271 ""C. 



25 EXAMPLE 2 

Compounds Noa^ and 3 

Tetracyanoethylene (1.9 g) and 2,6-dichloro-4-trifiuoromethylphenylhydrazine (3.7 g) was added to ia 
30 magnetically-stinred solution of sodium acetate (0.6 g) in glacial acetic acid (15 ml) at laboratory tempera- 
ture. After stining for 15 minutes, a colourless solid precipitated from the solution and stinring was continued 
overnight. The mixture was then filtered. The solid obtained was washed successively with acetic acid, 
water, aqueous sodium bicarbonate solution and water,, to give 5-amlno-l-(2.6Klichloro-4-trifluorometfiyl- 
phenyl)-3.4-dicyanopyrazole (2.5 g). as beige crystals, m.p. 221 -222' C. 
35 By proceeding in a similar manner, but replacing the 2.6-dich]orO'4-trifluoromethylphenylhydrazihe by 
2,3.5,6-tetrachIorophenyIhydra2ine. there was obtained:- 

5-Amino-3.4'dicyano-1'(2.3,5.6-tetrachlorophenyl)-pyrazoIe, m.p. greater tiian 330*C. in tiie form of a 
buff-coloured powder. 

40 

REFERENCE EXAMPLE 1 

Phenylhydrazines used as starting materials in Examples 1. 2 and 11. not hitherto described in the 

chemical literature were prepared as follows:- 
45 2,6-Dichloro-4-trifiuoromethylphenylaniline (4.3 g) was dissolved witii stim'ng, in glacial acetic add (23 

ml). A solution of sodium nitrite (1.5 g) in concentrated sulphuric acid (11 ml) was then added at 55-60'*C. 

The solution thus obtained was copied to O-S^'C and a solution of stannous chloride (16.4 g) in concentrated 

hydrochloric add (14 ml) was added with vigorous stirring. A cream-coloured solid precipitated. The mixture 

was filtered and the solid obtained was added to a mixture of aqueous ammonia solution and ice. The 
50 mixture thus obtained was extracted with diethyl ether (6 x 500 ml) and tiie combined ethereal extracts were 

dried over sodium sulphate, filtered and evaporated to dryness to give 2.6-dichioro-4-trtfluoromethylphenyl- 

hydrazine (3.7 g) m.p. 54-56*'C« in the form of a colouriess crystalline solid. 

By proceeding in a similar manner, but repladng tiie 2.6-dichloro-4-tifluoromethylaniIine by the 

hereinafter indicated aniline there were prepared:- 
55 2-ChIoro-4-trifluoromethylphenylhydra2ine. m.p. 38-39'C. in the form of a colouriess solid, from 2- 

chloro-4-trifIuoromethylanillne. 
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EXAMPLE 3 
Compound No.4 

Ethoxyethylenemalononitrile (44.5g) and 2.6-dichloro-4-trlfIuoromethylphenyIhydra2ine (80.0g) were ad- 
ded to a stirred solution of sodium acetate (13.4g) in glacial acetic acid (110 ml) at laboratory temperature. 
A thick suspension was obtained and was stirred overnight, atter which a dark solution had formed. The 
solvent was evaporated in vacuo , and the residue was diluted with aqueous sodium bicarbonate solution - 
(100ml) and extracted with dichloromethane (3 x lOOmi), and the combined extracts were washed with 
sodium bicarbonate solution (50ml), then with water (100ml), dried over anhydrous magnesium sulphate and 
evaporated \t\ vacyQ to give a dark syrup. This was heated at reflux with 2-ethoxyethanol (200ml) for 1 hour, 
and then evaporated m vacuo to give a dark oil. The oil was dissolved in dichloromethane, washed with 
sodium bicarbonate solution (50ml). then with water (100ml), dried over anhydrous magnesium sulphate, 
treated with charcoal, and evaporated jn vacuo to give a black solid. The solid was recrystallised twice from 
a mixture of toluene and petroleum ether (b.p. 60-80»C) to give 5-amlno-4-cyano-1-{2.6-dichloro-4- 
trifluoromethylphenyl)-3-methylpyra20le (49.3g), m.p. 194-19e»C. in the form of pale brown crystals. 



EXAMPLE 4 

CornpoMnds N9?.5, 22, 24 and gg 

To a mechanically stinted solution of 2.6-dichIoro-4-trifluoromethylphenylhydrazme (180.3 g) in dry 
diethyl ether (700 ml) was added anhydrous potassium carbonate (112 g), and the mixture was cooled to 
©•C. To this mixture was added dropwise during half-an-hour a solution of 2-chloro-1.1-dicyano-2- 
trifluoromethylethylene (132.1 g) in dry diethyl ether (350 ml). The ice-bath was removed at the end of the 
reaction, and the mixture was left ovemight and then poured onto water (2000 ml). The ethereal layer was 
separated and the aqueous solution extracted with diethyl ether (2 x 300 ml). The combined extracts were 
dried over anhydrous magnesium sulphate, filtered, and evaporated in vacuo to give a buff solid (350 g). 
Recrystalllsation from toluene/hexane gave white crystals (169.5 g) m.p. 202-204»C of 5-amIno-4-cyano-1- 
(2,6-dichloro-4-trifluoromethylphenyl)-3-trlfluoromethylpyra20le. 

By proceeding in a similar manner, but replacing the 2-chloro-1.1-dlcyano-2-trifluoromethylethylene by 
2-chloro-1-cyano-1-methanesulphonyl-2-trifluoromethylethylene there was prepared:- 

5-Amino-1-(2.6-dichloro-4-trifluoromethylphenyl)-4-methanesulphonyl-3-trifluoromethylpyrazole In the 
fonn of buff crystals m.p. 215-218*0. from toluene-hexane. 

By proceeding in a similar manner, but replacing the 2-chloro-1.1-dicyano-2-trlfluoromethyIethylene by 
2-chloro-1-cyano-1-methoxycarbonyl-2-trifluoromethylethylene there was prepared:- 

5-Amlno-l-(2,6-dichloro-4-trifluoromethyIphenyl)-4-methoxycarbonyl-3-trifluoromethylpyra2ole in the 
form of fawn crystals. m.p. 1 14-1 15»C, from hexane. 

By proceeding in a similar manner, but replacing the 2.6-dichloro-4-trifluoromethylphenylhydra2ine by 
2.6-dichIoro-4-trifluoromethoxyphenylhydra2lne there was prepared:- 

5-Amlno-4-cyano-1-(2,6-dichIoro-4-trifluoromethoxyphenyl)-3-trifluoromethylpyra20le In the form of white 
crystals. m.p. 180-160.5''C from toluenehexane. 



EXAMPLE 5 

Compounds Nos.19. 20. 21 and 47 

Anhydrous sodium acetate (0246 g) was added to a stirred solution of 2-chloro-1,1-dicyano-2- 
pentafluoroethylethylene (1.38 g) In acetic acid (5 ml). To this mixture was added 2,6-dichtoro-4- 
trifluoromethylphenylhydrazine (1.47 g) during 5 minutes. After stirring ovemight the mixture was neutralised 
with sodium bicarbonate solution, and extracted with dichloromethane (2 x 50 ml). The combined extracts 
were washed with water, dried over anhydrous magnesium sulphate, filtered, and evaporated in vacuo to 
give a buff solid (2.1 g). This solid was heated under reflux with 2-ethoxyethanol (10 ml) for 1 hour, and 
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evaporated in vacuo to give a brown oil (2^ g). This oil was chromatographed on silica (Merck, 230-400 
mesh, 0.7 kg cm-^ using a mixture of dtchloromethane and ethyl acetate (985) to give a yellow soDd. 
Recrystallisation from a mixture of dichloromethane and petroleum ether gave 5-amlnD-4-cyano-1-(2,6- 
d?chloro-4-trifIuoromethylphenyl)-3-pentafluoroethylpyra2ole as white crystals, m.p. 160-162*C. 

By proceeding In a similar manner, but replacing the 2-chloro-1,1-dicyano-2-pentafluoroethyl-ethyIene 
by 2-chioro-1.1-dicyano-2-chlorodifIuoromethylethylene there was prepared:- 

5-Amino-3-chlorodifluoromethyM-{2,6-dichloro-4-trifluoromethylphenyl)-4K^ in the form of 

white prisms, m.p. 192®C, from toluenehexane. 

By proceeding in a similar manner, but replacing the 2-<:hloro-1,1-dicyano-2-pentafluoroethylethylene by 
2-chloro-1,1»dicyano-2-difluoromethylethylene there was prepared:- 

5-Amino-1-{2,6-dichloro-4-trifluoromethylphenyl)-4-cyano-3-difluoromethylpyra2ole In the form of a 
colourless solid, m.p. 184.5"C (from toluenepetroleum ether). 

By proceeding in a similar manner, but replacing the 2-chloro-1,1-dicyano-2-pentafIuoroethylethylene by 
2-chloro-l,l-dicyano-2-heptafluoropropyIethyIene there was prepared:- 

5-Amino-l-(2.6<lichloro-4-trifluoromethyiphenyl)-4H:yano-3-heptafluoropropyIpyra2ote in the form of 
colourless prisms. m.p. 139-140"C (from toluene-petroleum ether). 



REFERENCE EXAMPLE 2 

Chloro-dlcyanoethylenes used as starting materials in the above Bcamples, not hitherto described in the 
chemical literature were prepared as follows:- 

A suspension of 2-cyano-3-hydroxy-4-chloro-4,4-difluorobut-2-enenitriIe sodium salt (18.56 g) In dich- 
loromethane (60 ml) was stinred at room temperature and treated with phosphorus pentachloride (19^ g). 
The suspension was heated under reflux for 6 hours, cooled and filtered, and the filtrate was distilled. A 
Widmer fractionating column was used to give 2-chIoro-l,1-dfcyano-2-chIorod!fluoromethyIethylene as a 
liquid. b.p. 88*»C (44 mmHg)(71 g). 

By proceeding in a similar manner, but replacing 2-cyano-3-hydroxy-4-chioro-4.4-d!fluorobut-2-enenitrile 
sodium salt by 2-cyano-3-hydroxy-4.4-difluorobut-2-enenltrile sodium salt there was prepared 2-chloro-1,1- 
dicyano-2-difIuoromethyl-ethylene as a liquid, b.p. 94''C (46 mmHg). 

By replacing 2-cyano-3-hydroxy-4-chIoro-4,4-difluorobut-2-enenitriIe sodium salt by 3-hydroxy-2- 
methanesuIphonyl-4,4.4-trifIuorobut-2-enenitrile sodium salt and proceeding in a similar manner there was 
prepared 2-chIoro-1-cyano-1-methanesulphonyl-2-trifluoromethylethylene as a pale brown liquid. 

By replacing 2-cyano-3-hydroxy-4-chloro-4,4-difluorobut-2-enenitrile sodium salt by 3-hydroxy-2- 
methoxycartx)nyl-4.4.4-trifIuorobut-2-enenitriIe sodium salt and proceeding In a similar manner there was 
prepared 2-chloro-1-cyano-l-methoxycarbonyl-2-trifluoromethylethylene as a colourless oil, b.p. 86-92* C at 
23-25 mm Hg. 

By replacing 2-cyano-3-hydroxy-4-chloro-4.4-difIuorobut-2-enenitrile sodium salt by 2-cyano-3-hydroxy- 
4,4,5,5,6,6,6-heptafluorohex-2-enenitriIe sodium salt and proceeding In a similar manner there was prepared 
2-ch!oro-1.1-dicyano-2-heptafluoropropylethylene as a pale yellow liquid. b.p- IIO^C at 60 mmHg, 

REf=ERENCE EXAMPLE a 

The sodium salts used In the above Reference Examples as starting materials, not hitherto described in 
the chemical literature were prepared as fbllows:- 

To a solution of sodium methoxide (5.61 g) in anhydrous methanol (70 ml) was added malononitrile - 
(6.85 g) and the yellow solution treated with methyl chlorodifluoroacetate (15 g). The mixture was heated 
under reflux for 4 hours, the solvent was evaporated in vacuo and re-evaporated after addition of toluene to 
give 2-cyano-3-hydroxy-4-chIoro-4.4-difluorobut-2-enenitrile sodium salt as a brown solid (18.9g). This was 
dried in a vacuum desiccator. 

By proceeding in a similar manner, but replacing methyl chlorodifluoroacetate by ethyl difluoroacetate 
there was obtained 2-cyano-3-hydroxy-4;4KJifluorobut-2-enenitrile sodium salt as a light brown solid. 

By proceeding in a similar manner, but replacing methyl chlorodifluoroacetate by methyl 
tnfluoroacetate, and the malononitrile by methanesulphonylacetonitrile there was obtained 3-hydroxy-2- 
methane$ulphonyi-4,4.4-trifluorobut-2-enenitrile sodium salt as a brown solid. 
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By proceeding in a similar manner, but replacing methyl chlorodifluoroacetate by methyltrifluoroacetate, 
and the malononitrile by methylcyanoacetate there was obtained 3-hydroxy-2-methoxycarbonyl-4.4.4^ 
trifluorobut-2-enenitrile sodium salt as a buff solid. 

By proceeding in a similar manner, but replacing methyl chlorodifluoroacetate by methylhep- 
tafluorobutyrate there was obtained 2-cyano-3-hydroxy-4,4,5,5.6,6,6-heptafluorohex-2-enenltrile sodium salt 
as a light brown hygroscopic solid. 



EXAMPLE 6 
Compound No.23 

To stirred 80% sulphuric acid (22 mi) was added 5-amino-4-cyano-1-(2,6-dlchloro-4-trlfluorDmethyl- 
phenyl)-3-trifluoromethylpyra2ole (3.98 g) at 80»C. After 1 hour the cooled solution was poured onto Ice and 
extracted with dichloromethane (3x). The combined extracts were washed with water, dried over anhydrous 
magnesium sulphate, filtered, and evaporated in vacuo to give a white solid. This solid was recrystallised 
from ethyl acetate-petroleum ether to give 5-amino-4-carbamoyl-1-(2,6-dichloro-4.trifluoromethylphenyl)-3- 
trifluoromethylpyrazole (3.5 g), m.p. 169-171 in the form of white crystals. 



Compounds Nos.6. 7 and B 

3.5-Diamino-4-cyano-1-(2.6-dichloro-4-trifluoromethylph8nyi)pyrazole (3.9g; prepared as described be- 
low) was dissolved with stirring in glacial acetic acid (60ml) at IS'' C. A solution of sodium nitrite (0.88g) in 
concentrated sulphuric acid (5.85ml) was then added over 5 minutes, maintaining at 15»C. After 15 minutes 
longer at this temperature, the dark red oil solution was poured during 1 minute onto a stirred solution of 
cuprous chloride (2.32g) in concentrated hydrochloric acid (36ml). After 15 minutes at laboratory tempera- 
ture, by which time the evolution of nitrogen had completely subsided, the reaction mixture was poured 
onto excess Ice and water, and extracted with dichloromethane (3 x 50ml). The combined extracts were 
washed with water (2 x 50ml), then with sodium bicarbonate solution (50ml), dried over anhydrous 
magnesium sulphate, and evaporated in vacuo to give a brown semi-solid (4.1 g). Chromatography on silica 
(Merck, 230-400 mesh, 0.7 kg cm"*) using a mixture of dichloromethane and ethyl acetate (98:2) as eluent 
gave after evaporation of the eluate and recrystallisation of the residue from a mixture of dichloromethane 
and petroleum ether (b.p. 60-80-C) 5-amino-3-chloro-4-cyano-1-(2.6-dlchloro-4-lrifluoromethylphenyl)- 
pyrazole (0.95g), m.p. 189-l9rC. in the form of white crystals. 

By proceeding in a similar manner but replacing the cuprous chloride and concentrated hydrochloric 
acid by cuprous bromide and 48% w/v hydrobromic acid respectively there was prepared:- 

5-Amino-3-bromo-4-cyano-1-(2.6-dichloro-4-trlfluoromethylphenyl)pyrazole, m.p. 182-183*C, in the form 
of white crystals. 

By replacing the cuprous chloride and concentrated hydrochloric acid by a solution of potassium iodide 
in water there was prepared:- 

5-Amino-3-iodo-4-cyano-1-(2,6-dichloro-4-trlfluoromethylphenyl)pyrazoIe. m.p. 208-21 0*'C, In the form of 
white crystals. 



REFERENCE EXAMPLE 4 

A suspension of 2,8-dlchloro-4-trifluoromethylphenylhydrazine (14.7g) in water (40ml) was stirred with 
concentrated hydrochloric acid (5.2ml). and potassium cyanoform (8.52g). added. The suspension was 
stinted and heated under reflux for 16 hours, and left to cool overnight The mixture was washed Into a 
separating funnel with the aid of ethyl acetate and water, and the organic phase collected. The aqueous 
phase was re-extracted with ethyl acetate (2 x 80ml). and the combined organic solutions washed with water 
(2 X 50ml). dried over anhydrous magnesium sulphate, and evaporated In vacuo to give an orange solid - 



EXAMPLE Z 
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(20.9g). Two recrystadisations from a mixture of ethyl acetate and petroleum ether (b.p. 60-80*'C) gave 3,5- 
dianiino-4-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole (7.75g). m.p. 208-210"C in the form of 
white crystals. 



EXAMPLE 8 
Compound No^ 

A solution of ethanethiol (2.1g) In toluene (10ml) was added dropwise at 5-10"C to a stirred suspension 
of N-chlorosuccinimide (4.7g) in toluene (40ml). The reaction mixture was filtered after 20 minutes to give a 
solution of ethanesulphenyl chloride. This filtrate was added dropwise with stirring to a solution of 5-amino- 
4-cyano-1-(2,6-dich!oro-4-trifluoromethylphenyl)-3-methylpyrazole sodium salt [prepared in situ by reaction 
of 5-amino-4-cyano-1-(2.6-dichloro-4-trifluoromethy!phenyl)-3-methyIpyrazole (5g) with sodium hydride - 
(0.4g)] In tetrahydrofuran (50ml) containing 15-crown-5 (3 drops) at a temperature of 5-10"C, After 2 hours, 
aqueous sodium bicarbonate solution (50ml) was added, and the organic phase was separated and washed 
with water (2 x 50ml), and dried over anhydrous magnesium sulphate. Evaporation of tiie solvent in vacuo 
gave a dari€ brown gum, which was chromatographed on silica (Merck 230-400 mesh, 0.7 kg cm"*) using 
dichlorometiiane as eluent. Evaporation of the eluates gave an orange gum, which tiien recrystallised from a 
mixture of ettiyl acetate and hexane to give 4-cyano-1-(2.0-dichloro-4-triffuorometfiylphenyl)-3-metiiyi-5- 
etiianesufphenylaminopyrazole (2.3g). m.p. 160-161 "C. in ttie form of a pale yellow solid. 



EXAMPLE 9 

Compounds Nos.lO. 11 and 27 

A mixture of 5-amino-4-cyano-l-(2,6-dichloro-4-trifluoromethyIphenyl)-3-methylpyra2ole (5g) and p- 
toluenesulphonic acid hydrate (O.lg) in trimethylorthoformate (20ml) was heated at reflux for 4.5 hours. After 
cooling, tiie reaction mixture was evaporated to dryness in vacuo . The residue was dissolved in diethyl 
ether and left to crystallise at 0°C. The dark coloured solid was recrystallised from a mixture of ethanol and 
water to give 4-cyano-1-(2,6-dichloro-4-trifIuoromethylphenyl)-3-methyl-5-methoxymethylen6aminopyrazo!e 
(4.67g). mjp. 75-78"C, in the fomn of buff crystals. 

By proceeding in a similar manner but replacing the trimethylorthoformate by tripropylorthoformate 
there was prepared:- 

4-Cyano-l -(2.6-dich!oro-4-trifluoromethylphenyl)-3-metiiyl-5-propoxymethyleneaminopyra2ole, m.p, 77- 
79'C, in the form of buff crystals. 

By proceeding in a similar manner but repladng the 5-amino-4-cyano-1-(2.6-dichloro-4^ifluoromethyl- 
phenyl)-3-methylpyra20le by 5-amino-4'<:yano-l-(2,6Klichloro-4-trifIuoromethylphenyI)-3Hrifluorometiiyl- 
pyrazole, and the trimethylorthofonmate by trietiiyl orthoformate, there was prepared:- 

4-Cyano-1-(2,6-dichloro-4-trifiuorometiiylphenyl)-5-ethoxymetiiyleneamino-3-trifIuoromethyl^^ 
m.p. 160-162**C, from hexane, in the form of white crystals. 



EXAMPLE 10 

Compounds Nos.12. 13. 14> 15. 16, 28 and 25 

A suspension of 5-amino-1-(2.6-dichloro-4-trifIuoromettiylphenyI)-3,4-dicyanopyrazole (IS.Og) in chlo- 
rofomi (250ml) was treated witti acetyl chloride (42.8ml) witii mechanical stirring at 0"C. A solution of dry 
pyridine (7.0ml) In chloroform (30ml) was added dropwise during 30 minutes, keeping at 0"C. The mixture 
was stirred overnight at laboratory temperature, and tiien heated under reflux conditions in order to 
complete the reaction. After cooling, the solution was poured onto a mixture of ice and dilute hydrochloric 
acid, and the chloroform layer separated. The aqueous solution was re-extracted with chloroform (2 x 
100mO. and the combined organic extracts were washed with water (100ml). dried over anhydrous 
magnesium sulphate, and evaporated in vacuo to give a buff-coloured solid (23.()g). Recrystelllsation from 
a mixture of etiiyl acetate and petroleum ether (b.p. eo-BO^C) gave 5-acetamido-1-{2,6-dichloro-4- 
trifluoromettiylphenyl)-3.4-dicyanopyrazole. m.p. 208-209'C, In tfie fomi of white crystals. 
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By proceeding in a similar manner, the following phenylpyrazoles ware obtained by acylation of 5- 
amino-1-(2,6-dichioro-4-trifluoromethy!phenyl)-3,4-dlcyanopyrazole with the appropriate acid chloride:- 

5-Dichloroacetamldo-1-{2,6-dichIoro-4-trifIuoromethylphenyl)-3.4-dicyanopyra20le. m.p. 186-187*»C after 
purification by trituration with carbon tetrachloride and subsequent recrystallisation from a mixture of ethanol 
and water, In the form of an off-white solid. The reaction was performed at laboratory temperature. 

5-CycIopropylcarbonamido-1-(2,6-dichloro-4-trifluoromethylphenyl)-3,4.dlcyanopyrazole. m.p. 217-218*C 
after recrystallisation from a mixture of ethanol and water, In the form of an off-white solid. The reaction was 
performed at latx>ratory temperature. 

5-Pentanamido-1-(2,6-dichloro-4-trifluoromethylphenyl)-3.4-dicyanopyra2ole In the fonn of a pale yellow 
glass. Infra-Red Absorption bands: 3260. 3100. 2960. 2940. 2880. 2240. 1730. 1700. 1315. 880, 820 cm-' • 
(liquid film). The reaction was perfomned at 0*C during the addition, and at laboratory temperature 
thereafter. 

5-Proplonamido-1-{2,6-dichloro-4-trifluoromethylphenyI)-3,4-dicyanopyra2ole, m.p. 188-1 89' C after pu- 
rification by chromatography on silica (Merck, 230-400 mesh, 0.7 kg cm"') using a mixture of acetone and 
hexane (2:3) as eluent. and subsequent trituration with toluene. In tiie fonm of a white powder. The reaction 
was performed at laboratory temperature. 

By proceeding in a similar manner, but replacing the solvent by acetonitrile. the following phenyl- 
pyrazole was obtained by acylation of 5-amino-1-(2.6-dichloro-4-trifIuoromethylphenyl)-3,4-dicyanopyrazole 
with trimethylacetyl chioride:- 

1-(2,6-Dichloro-4-trifluoromethylphenyl)-3.4-dicyano-5-(2.2-dimethylpropionamido)pyrazole as white cry- 
stals, m.p. 202-203 °C from toluene-hexane, and after purification by chromatography on silica (Merck. 230- 
400 mesh. 0.7 kg cm~^ using a mixture of dichloromethane and etiiyl acetate (9:1) as eluent 

By proceeding in a similar manner but replacing 5-amlna-1-(2,6-dlchloro-4-trifluorom0thylphenyl)-3,4- 
dlcyanopyrazole by 5-amino-4-cyano-1-(2.6-dichloro-4-trifluorometiiylphenyl)-3-trifluoromethylpyrazole and 
by heating under reflux for 18 hours there was obtained:- 

5-Acetamldo-4-cyano-1 -(2,6-dichloro-4-trlfluoromethylphenyl)-3-trlfluoromettiylpyrazoIe, m.p. 225-227*»C, 
from ethyl acetate-hexane. In the form of white crystals. 



EXAMPLE 11 

Compounds Ncs.17 and 18 

Anhydrous sodium acetate (1 .Og) was dissolved In stirred acetic acid (40ml). and tetracyanoethylene - 
(3,5g) was added at laboratory temperature. 2-Chloro-4-trifluoromethylphenylhydrazlne (5.25g) was added in 
one portion, and the mixture was stirred overnight. After dilution with water,- the precipitated solid was 
filtered off to give, after drying, 5-amino-1-(2-chloro-4-trifIuoromethylphenyl)-3.4-.dicyano pyrazole, m.p. 209- 
210*C In the form of a white powder. 

By proceeding In a similar manner but replacing the 2-chIoro-4-trifluoromethylphenylhydrazine by 
2,3,5,6-tetrafluoro-4-trifluoromethyIphenylhydra2ine and with cooling during addition of the phenylhydrazine 
to the tetracyanoethylene solution, there was prepared:- 

5-amino-3.4-dicyano-1-(2.3.5.6-tetrafluoro-4-trlfIuoromethylphenyl)pyra20le, m.p. 262-263''C In the form 
of a buff powder. 



EXAMPLE 12 

Compounds Nos.28 and 29 

Sodium hydride (80%. 0.25 g) was added to a stirred solution of 5-amlno-4-cyano-1-(2,6-dlchloro-4- 
trifluoromethylphenyI)-3-trifIuoromethylpyra2ole (2.9 g) in dry tetrahydrofuran (50 ml). After 3 hours at room 
temperature, 15-crown-5 (1 drop) and methyl Iodide (2 g) was added at 0«C. and the mixture left overnight 
at room temperature. The solution was evaporated in vacuo , and the residue was dissolved in dlch- 
lorometiiane (50 ml), washed with water, dilute hydrochloric acid and water. After drying over anhydrous 
magnesium sulphate, filtration, and evaporation invacuo a yellow oil was obtained. Purification by 
chromatography using Merck silica (230-400 mesh, 0.7 kg cm-*) with dichloromethane as eluent gave 4- 
cyano-1-(2.6-dichloro-4-trifluoromethylphenyl)-5-dimethylamino-3-trifluoromethylpyrazole as a white solid. 
m.p. 105-107»C. 
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By proceeding in a similar manner but replacing the methyl iodide by ethyl bromoacetate. and 
employing dioxan as solvent In place of tetrahydrofuran there was obtained 4-cyano-1-(2.6-dichIoro-4- 
trifIuoromethylphenyI)-5-ethoxycarbonylmethylamino-3-trifIuoromethylpyra2ole as white crystals. m.p. 104- 
106^'C from ethyl acetate-petroleum ether. 



EXAMPLE 1? 
Compound No.30 

To a suspension of 4-cyano-1-(2,6-dichIoro-4-tr?fIuoromethylphenyl)-5-6thoxymethyleneamino-3- 
trifluoromethylpyrazole (1.0 g) in methanol (10 ml) stirred at room temperature was added sodium 
borohydride (0.17 g). After 2 hours an additional 0.17 g of sodium borohydride was added, and anotfier 0.34 
g added after 1 hour. One hour later the mixture was poured onto water (80 ml) and extracted witfi 
dichloromethane (3 x 25 ml). The combined extracts were dried over anhydrous magnesium sulphate, 
filtered, and evaporated in vacuo . The white solid thus obtained was purified by chromatography on silica - 
(Merck. 230-400 mesh. 0.7 kg cm"*) witfi dichlorometiiane as eluent. to furnish 4-cyano-5-metiiylamlno-1- 
(2.6-dichloro-4-trifIuoromethylphenyI)-3-trffluorometiiylpyra2ole as a white solid (0.6 g), m.p. 200-202''C. 



EXAMPLE 14 

Compounds Nos.31. 37 and 38 

Sodium hydride (80%, 0.3 g) was added to a stirred solution of 5-amino-4-cyano-1-(2,6-dichloro-4- 
trifiuorometiiyIphenyl)-3-trifluoromethylpyra2ole (2.9 g) in dry tetrahydrofuran (50 ml). After 3 hours, 15- 
crown-5 (1 drop) and trvnethylacetyl chloride (1.8 h) was added, and the mixture stirred overnight 
Evaporation jn vacuo gave a buff semisolid, which was dissolved in dichlorometiiane. This solution was 
washed witfi water, dilute hydrochloric acid and witti water again and finally dried over anhydrous 
magnesium sulphate. RItration followed by evaporation jn vacuo gave a yellow oil. which was purified by 
chromatography on silica (Merck, 40-230 mesh, 0.7 kg cm-^. Elution witii dichlorometiiane gave after 
evaporation 4<yano-H2.6-dichloro-4-trifluoromettiylphenyl)-5-(2.2-dimetiiylpropionamido)-3-trifluoro^ 
pyrazole as a white solid. m.p. 198-200'*C. 

By proceeding in a similar manner but replacing ttie trimethylacetyl chloride by etiiyU chloroform ate 
ttiere was obtained, after recrystallisation from toluene. 4-cyano-1-(2,6-dichioro-4-trifluoromettiylphenyl)-5- 
bis(ethoxycarbonyI)amino-3-trifluorometiiylpyra20le as white crystals, m.p. 62'C. 

By proceeding in a similar manner but replacing tiie trimettiylacetyl chloride by cyclopropanecarboxylic 
acid chloride there was obtained 4-cyano-1-(2,6-dichloro-4-trifluoromettiylphenyl)-5-bls- 
(cyclopropanecarbonyl)amino-3-trifluoromethylpyrazole as a pale yellow solid, m.p. 126-127*C. 



EXAMPLE 15 
Compound No.39 

A solution of 4-cyano-1 -{2.6-dichloro-4-trifluoromethy lphenyl)-5-bis(cyclopropanecarbonyl)-amino-3- 
trifluoromethylpyrazole (1.0 g) In etfianol (50 ml) was heated under reflux witfi saturated sodium bicarbonate 
solution (25 ml) for 45 minutes. After cooling, and evaporation of tfie solvent |n vacuo, the residue was 
diluted witii water and extracted witti dichlorometiiane. The extract was dried over anhydrous magnesium 
sulphate, filtered, and evaporated jn vacuo to give 4-cyano-1-(2,6-dichloro-4-trffluorometfiylphenyl)-5- 
cyclopropanecart)onamldo-3-trifluoromethylpyrazole as a white solid m.p. 210-212**C. 
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EXAMPLE 16 
Compound No.33 

A stirred mixture of 5-amino-4K:yano-1-(2.6-dlchloro-4-trifIuoromethylphenyl)-3-trifluoromethylpyra20le 
(3.89 g) and bromoform (13 ml) was treated with tert-btityl nitrite (2.26 ml) at room temperature. After 15 
minutes the mixture was heated to 50'C for 1 hour, and evaporated in vacuo to yield a red oil. This was 
purified by chromatography on silica (Merck. 40-230 mesh, 0.7 kg cm"*) eluting with a mixture of 
dichloromethane and petroleum ether (1:2) to furnish 5-bromo-4-cyano-1-(2,6^ichIoro-4-trifluoromethyl- 
phenyl)-3-trifluoromethyIpyrazole as a fawn solid m.p. 85-87»C (3.7 g). 



EXAMPLE 17 
Compound No.34 



A solution of 5-amlno-4-cyano-1-(2,6-dichloro-4-trifIuoromethylphenyl)-3-hydroxymethylpyrazole (1.25 
g) In dichloromethane (10 ml) was added slowly to a stirred solution of diethylaminosulphur trifluoride (0.66 
g) in dichloromethane (6 ml) cooled to -78*»C. After 30 minutes at this temperature the solution was warmed 
to room temperature and stinred for 2 hours. The mixture was then poured onto water (20 ml) and the 
dichloromethane layer was separated, dried over anhydrous magnesium sulphate, filtered and evaporated in 
vacuo. The product was purified by chromatography on silica (Merck. 40-230 mesh. 0.7 kg cm"*) eluting 
with a mixture of dichloromethane and ethyl acetate (98:2), and subsequent recrystalllsatlon from 
dichloromethane-petroleum ether to give 5-amlno-4-cyano-1-(2,6-dichloro-4-trlfluoromethylphenyl)-3. 
fluoromethylpyrazole as a white solid m.p. 139-141 "C. 



REFERENCE EXAMPLE S 

5-Amino-4-cyano-1-(2.6-dlchloro-4-trifluoromethylphenyl)-3-hydroxymethylpyrazoIe was prepared as fol- 
lows:- 

A solution of 5-amino-4-cyano-1-(2.6-dichloro-4-trifluoromethylphenyl)-3-ethoxycarbonylpyra20le (1.0 g) 
in dry tetrahydrofuran (15 ml) was treated under nitrogen with lithium borohydride (0.06 g) with stining at 
room temperature for 18 hours. Ethyl acetate (5 ml) followed by saturated sodium chloride solution (5 ml) 
was added, and the mixture was acidified with dilute hydrochloric acid and extracted with dichloromethane. 
The extract was dried over anhydrous magnesium sulphate, filtered, and evaporated in vacuo . The residual 
oil was purified by chromatography on silica (Merck, 40-230 mesh. 0.7 kg cm-') eluting with a mixture of 
dichloromethane and ethyl acetate (1:1), and the pure fractions were evaporated in vacuo and recrystallised 
from ethyl acetate-petroleum ether to give the title compound as a white solid m.p. 159-161 '0 

5-Amlno-4-cyano-1-(2.6-dichloro-4-trlfluoromethylphenyl)-3-ethoxycarbony!pyra20le was prepared as fol- 
lows:- 

To sodium hydride (80%. 0.9 g) in dry ethanol (30 ml) was added, with stirring, malononitrile (1.98 g). 
Ethyl chioro-(2,6-dichloro-4-trifluoromethylphenyl)hydrazono-acetate (11.0 g) was then added with stining 
and cooling. The Intemal temperature quickly rose to 20'*C and was kept at that for 1 hour, before filtration 
of the pale yellow solid. The filtrate was evaporated in vacuo to give an orange solid. The combined solids 
were dissolved in ethyl acetate, washed twice with water, dried over anhydrous magnesium sulphate, 
filtered and evaporated in vacuo to give an orange solid (11.0 g). Recrystalllsatlon from ethyl acetate^ 
petroleum ether gave the title compound as fawn crystals (8.3 g) m.p. 208-209'»C. 

Ethyl chloro-(2.6-dichloro-4-trifluoromethylphenyI)hydrazonoacetate was prepared as follows:- 
Sodium nitrite (3.04 g) was added during 15 minutes to stirred concentrated sulphuric acid (24 ml) at 
SO-SO^G. The solution was cooled to 20»C. and added dropwise during 15 minutes to a solution of 2.6- 
dichloro-4-trifluoromethylaniline (9.2 g) In acetic acid (90 ml), maintaining at 35-40 »C. This solution was then 
cooled to +10". and added dropwise to a stirred solution of anhydrous sodium acetate (54 g) and ethyl 
chloroacetoacetate (7.0 g) in a mixture of water (72 ml) and ethanol (48 ml) during 45 minutes with cooling 
such that the temperature was kept at 10*»C. After 1 hour at room temperature the mixture was diluted with 



35 



0 234119 



water, filtered, and the solid dissolved In dichloromethane. This solution was dried over anhydrous 
magnesium sulphate, filtered, and evaporated in vacuo to give the title compound as a white solid (11.9 g) 
m.p. 96-98''C. 

5 

EXAMPLE 18 

Compounds Nos.32 and 40 

TO A mixture of 5-amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-trifluoromethylpyrazole (3.64 g) and N- 
bromosuccinimide (1.78 g) in carixn tetrachloride (30 ml) was stirred and heated under reflux for 1 hour. 
Further N-bromosucdnimtde (0.89 g) was added, and reflux was continued for a further 1 hour. The mixture 
was cooled, filtered, and the filtrate was evaporated m vacuo to give an orange solid. Recrystalllsation from 
petroleum ether gave 5-amino-4-bromo-1-(2,6-dichloro-4-trifluoromethyIphenyl)-3-trifluoromethylpyra20le in 

75 the form of white crystals (2.6 g) m.p. 119-120**C. 

By proceeding in a similar manner but replacing N-bromosuccinimide by N-chlorosuccinimide there 
was obtained 5-amino-4K:hIoro-1H2.6Kjichloro-4-trifIuoromethylphenyl)-3-trifluoromethylpy^ as white 
crystals m.p. 99-1 OO'C. No excess of chlorinating agent was required in this case. 

20 

REFERENCE EXAMPLES 

5-Amino-1-(2.6-dichIoro-4-tnfIuoromethylphenyl)-3-trifluoromethyIpyrazole was prepared as follows:- 
A solution of 5-amino-4^arboxy-1-(2,6-dich!oro-4-trifluoromethylphenyl)-3-trifluoro methylpyrazole (10.5 
25 g) in N.N-dimethylaniline (13 ml) was heated under reflux for 3 hours. The cooled mixture was poured onto 
concentrated hydrochloric acid (15 ml) and extracted with ether (4 x 30 ml). The combined extract was 
washed with 6N hydrochloric acid (3 x 30 ml), with water (2 x 30 ml), dried over anhydrous magnesium 
sulphate, filtered, and evaporated [n vacuo. The product was recrystallised from cyclohexane to give the 
titie compound (5.7 g) as white needles m.p. 126-128"C. 
30 5-Amino-4<arboxy-1-(2.6-dichloro-4-trifluoromethylphenyl>-3-trifluoromethyIpyrazole was prepared as 
follows:- 

A mixture of 5-amino-1 -(2,^ichIoro-4-trif [uoromethylphenyl)-4-metfioxycarbonyl-3-trifluoromethyt- 
pyrazole (101.2 g hereinbefore described in Example 4) and sodium hydroxide (48 g) in water (170 ml) and 
methanol (550 ml) was stirred at room temperature for 2 days, evaporated in vacuo , and the residue 
35 triturated with dilute hydrochloric acid. The solid was filtered, dissolved in ethyl acetate, and the resulting 
solution was washed with sodium chloride solution. After drying over anhydrous magnesium sulphate, 
filtration, and evaporation in vacuo a semisolid residue was obtained. This residue was triturated with 
hexane and the solid was recrystallised from toluene-hexane to give the title compound as a cream solid, 
m.p. 212.215'C. 

4Q 

EXAMPLE 19 
Compound No.41 

45 

Ethyl chlorofonmate (1.6 g) was added to a stinted solution of 5-amino-4-cyano-1-(2,6-dichloro-4- 
trifluoromethylphenyI)-3-trifluorometiiylpyrazole (3.9 g) in pyridine (15 ml). After stirring overnight another 
addition of ethyl chloroformate (1.0 ml) was made, and the mixture was left for a furUier 12 hours. The 
solvent was evaporated in vacuo and the residue was acidified with dilute hydrochloric acid, and extracted 
50 with dichloromethane. This extract was washed with water (3x). dried over anhydrous magnesium sulphate, 
filtered, and evaporated in vacuo . Purification by chromatography on silica (Merck, 40-230 mesh, 0.7 kg 
cm"^ eluting witfi ethyl acetate -peti'oleum ether (1:1) gave a white solid, which was recrystallised from a 
mixture of dichloromethane and hexane to fumlsh white crystals of 4-cyano-1-(2.6-dichIoro-4-trifluoromethyl- 
phenyl)-5-ethoxycari3onylamino-3-trifIuoromethylpyrazole. m.p. 177-179*C. 

55 
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EXAMPLE 20 
Compound No^S 



A solution of 5-amino-1-(2.6-dichloro-4-trifluoromethylphenyl)-3-trifluoromettiyiw«^e (3:0^ g) in con- 
centrated sulphyric acid (10 ml) at O'C was treated with fuming nitric acid (9 ml) during 15 minutes 
keeping the temperature at 5-15'ja_After 30 minutes the mixture was poured onto excess ice and the 
precipitated solidwasjlteredoffand dissolved in ethyl acetate. After drying over anhydrous magnesium 
aulphatep-mirationrand evaporation 1q vgcuo a brown oil was obtained. This oil was dissolved in the 
minumum of ethyl acetate and diluted with hexane. A pale yellow soHd crystallised and this was discarded 
The filtrate was evaporated In vacjja to give a solid which was recrystallised from toiuene^iexane to furnish 
a yellow solid One further recrystallisation from the same solvent pair gave 5-amlno-1.(2.6Kjichloro-4- 
tnfluoromethylphenyO-4-nitro-3'trifluoromethylpyra2ole as while crystals, m,p. 214.215'C 



EXAMPLE 21 
Compound No.42 



To a solution of 5-amlno-4<!yano-1-<2.6.dichloro-4-trifluoromethylphenyl)-3-trifluoromethyipyra2ole (2 33 
g) in dry tetrahydrofuran (30 ml) was added with stin-ing at room temperature, a solution of tert-butyl nitrite - 
(1.36 ml) in dry tetrahydrofuran (5 ml) during 2. minutes. The solution was then heated under reflux for 1 
hour and cooled, and additional tert-butyl nitrite (2.72 ml) was added. The solution was heated under reflux 
for 30 minutes, and left to cool overnight Evaporation M :acus gave an orange oil. which was purified by 
chromatography on silica (Merck. 40-230 mesh. 0.7 kg cm-^ eluting with dtehloromethane-hexane (M) The 
product was finally recrystallised from hexane to give 4-cyano-1-(2.6-dichloro-4-trlfluromelhylphenyl>.3- 
trlfluoromethylpyraajle. m.p. 121-123''C. as white crystals. 



\MPLE 22 
Compound No.43 

To a solution of 5-amino-4-cyano.1-(2.6-dichloro-4-trifiuoromethylphenyl)-3-trifluoromethylpyrazole (2 33 
g) in chlorofonri (30 ml) stirred at room temperature, was added iodine (3.0 g) followed by tert-butyl nitrite - 
(1.1 g). After 2 hours the mixture was heated under reflux for 1.5 hours, cooled and filtered, and the filtrate 
was washed with sodium thiosulphate solution to remove excess iodine. After washing with water dryino 
over anhydrous magnesium sulphate and evaporation iq vacuo , a yellow solid was obtained This wm 
chromatographed on silica (Merck. 40-230 mesh. 0.7 kg cm-») eluting with dichloromethane-hexane (1:2) to 
give a yellow oIL Dissolution in hot hexane gave, on cooling. 4-cyano-1.(2.6KJichloro-t- 
tnfluoromethyphenyl)-5-iodo-3-trifluoromethylpyrarole as white crystals. m.p. 86-87»C. 



EXAMPLE 23 
Compound IMo.44 

To dry diisopropylamine (0.135 g) in dry tetrahydrofuran (4 ml) stirred at .78'C under nitrooen was 
added via a syringe, a solution of n-butyl lithium (0.52 ml of a 2.6 M solution in hexane). After warming to 
room temperature during 1 minute, the solution was re-cooled to -78'C. and added via a syringe to a sti^ed 
solution of 4-cyano-1-(2.6-dichloro-4-trifluoromethylphenyl)-3-trifluoromethylpyra2ole (0.5 o) in dry 
tetrahydrofuran (4 ml) under nitrogen at -78-C. The addition, during 2 minutes, was exothermic and the 
internal ternperature was maintained at -60«C for a further 15 minutes. Methyl iodine (0.1 ml) was added 
After 1.5 hours at this temperature the solution was poured onto excess water and extracted with 
dichloromethane (3x). The combined organic phase was washed with water, dried over anhydrous magne- 
sium sulphate, and evaporated Jq vacuo to give a solid. Chromatography on silica (Merck. 40-230 mesh 0 7 
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kg cm~^ eluting with dlchloromethane-hexane (1:3) gave a whit&'solid (0J2 g). Recrystallisation from hexane 
furnished 4K:yano-1-(2,6Kjichloro*4-trifluorornethylphenyl)-5*methyh3*trifluoromethy^ as white cry- 

stals, m.p. 90-92°C. 



EXAMPLE 24 

Compour^d No.45 "^"^ — - — > ' 

A mixture of 5-amino-4-chlorosuiphonyl-1-(2,6-<jichloro-4-trifluoromethy!ph8nyl)-3-trin 
(1^ g) and dimethylamine (17.6 ml of a 40% aqueous solution) was heated on a steambath for 1 hour, 
cooled, and poured onto crushed ice (50 g) to give a brown solid. This solid was filtered, dried, and 
recrystalRsed from toluene to gwe 5-amino-1-(2,6-dichloro-4-trifluoromethylphenyI)-4-(N.N-dimethylsul- 
phamoyl)-3-trifluoromethylpyrazole (OB g) as light brown crystals, m^). 177.6-178.6»C. 



REFERENCE EXAMPLE 7 

5-Amino-4-chlorosulphonyl-1-(2,6-<lichIoro-4-trifluoromethylphenyl)-3-trifluoromethylpyra2ole used in the 
above example was prepared as follows:- 

5-Amino-l-(2.6-dichloro-4-trifluoromethylphenyl)-3-trifluoromethylpyra2ole (9.1 g) was added portionwise 
to stirred cooled chlorosulphonic acid (16^ ml), keeping the internal temperature below lO^'C. The orange 
solution was stinred at room temperature for 30 minutes, then at 120°C for 5 hours, and poured onto iced 
water (300 ml) to give a pale brown solid. This solid was fiitered, dried, and recrystallised from cyclohexane 
to give the title compound as yellow crystals. 



EXAMPLE 25 
Compound No. 46 

A solution of 2,6-dichloro-4-trifluoromethylphenylhydrazine (3.8 g) and l.l-dicyano-2-cyclopropyl-2- 
methoxyethylene (2.23 g) in methanol (30 ml) was stfned and treated with sodium hydride (80%. 30 mg). 
After 4 hours the solution was evaporated in vacuo and the residue was dissolved in ethyl acetate (40 ml), 
treated with charcoal and washed with water. The organic phase was evaporated in vacuo, the residual oil 
was dissolved in petroleum ether and crystals of 5-amino-4-cyano-3-cyclopropyl-1-(2,6-dichloro-4* 
tirrfIuoromethylphenyl)pyrazole, m.p. 197-199*'C. were obtained. 



EXAMPLE 26 

Compounds' Nos. 48. 49 and 50 

By proceeding in a similar manner to that hereinbefore described in Example 1 , but replacing 2.4.6- 

trichlorophenylhydrazine by 2,6-dichloro-4-trlfluorometiiylthiophenylhydraztne. ttiere was obtained:- 

5-Amino-3,4-dlcyano-1-(2,6-dlchloro-4-trifluorometiiylttilophenyl)pyra2ole, m.p. 22e-227"C. In the form of 

an off-white solid, after recrystallisation from toluene. 

By employing 2-chloro-3,5.6-trifiuoro-4-trifluoromethyIphenylhydrazine there was prepared:- 
5-Amino-1-(2-chloro-3,5,6-trifluoro-4-trifluorometiiylphenyl)-3,4-dlcyanopyra2ole. m.p. 242-243*'C, In tiie 

form of an orange solid, after recrystallisation from a mixture of ethanol and water. 

By employing 2.6-dichloro-3,5-difluoro-4*trifluoromethylphenylhydrazine there was prepared:- 
5-Amino-1-(2.6-dichloro-3.5-difluoro-4-trlfluoromethylphenyl>-3,4-dicyanopyrazoIe. m.p. 245-247"C, In 

the fonti of an off-white solid. 
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REFERENCE EXAMPLE 8 

2.6-Dichloro-4-trifluoromethylthiophenylhydra2ine was prepared by following the procedure of Reference 
Example 1. by proceeding In a similar manner, but replacing the 2,6-dtchloro-4-trifluoromethylanlline by 2,6- 
dichloro-4-trifluoromethylthioanitine. 



2- ChIoro-3.5.6-trifluoro-4-trifluoromethylpheny (hydrazine was prepared as follows:- 

3- Chloro-2.4,5,6-tetrafluorobenzotrifluorid6 (12.1 g) and hydrazine hydrate (3.4 g) were heated under 
reflux with ethanol (50 ml) for 3.5 hours. The mixture was poured onto ice/water mixture (500 ml), stirred, 
and the product was filtered. After washing with water and drying in a desiccator the title compound was 
obtained in the form of white crystals, m.p. 91-92^C. 

By proceeding in a similar manner but replacing 3-chloro-2,4.5,6-tetrafluoroben20trifluoride by 3.5- 
dichloro-2,4.6-trifluorobenzotrifluoride there was prepared 2,6-dichloro-3.5-difluoro-4«trifluoromethylphenyl- 
hydrazine in the form of pale yellow crystals, m.p. 78-80**C. 



EXAMPLE 27 
Compound No. 51 

By proceeding in a similar manner to that hereinbefore described in Example 2, but employing 2,6- 
dichloro-4-trifluoromethoxyphenylhydrazine there was obtained:- 

5-Amino-1-(2.6-dichloro-4-trifluoromethoxyphenyl)-3,4-dicyanopyra2ole, m.p. 231-232'C in the form of a 
brown solid, after recrystallisation from toluene. 

REFERENCE EXAMPLE 10 

2,6-Dichloro-4-trifluoromethoxyphenylhydrazine used in the above Example 27 ws prepared by following 
the procedure of Reference Example 1 . by proceeding in a similar manner, but replacing the 2,6-dlchIoro-4- 
trifluoromethylaniline by 2.6-dichloro-4-trifluoromethoxyaniline. The title compound was obtained as fawn 
crystals, m.p. 64-65**C. 



EXAMPLE 28 

Compounds Nos. 52. S3. 54 and 55 

By proceeding in a similar manner to that hereinbefore described in Example 3. but replacing the 
ethoxyethylenemalononitrile by ethoxypropylenemalononitrile there was prepared:- 

5-Amino-4-cyano-3-ethyl-1-(2.6-dichloro-4-trifluoromethylphenyl)pyrazole in the form of white crystals, 
m.p. 1 58-1 60 ^'C. after recrystallisation from a mixture of ethyl acetate and hexane. 

By proceeding in a similar manner but replacing the ethoxyethytenemalononitriie by ethox- 
yethylenemethanesulphonylacetonitrile. and by replacing the sodium acetate and glacial acetic acid by 
ethanol containing 10 mol % of triethylamine at reflux, there was prepared;- 

5-Amino-1-(2.6-dichloro-4-trifluoromethylphenyl)-4-methanesulphonyl-3-methylpyrazole in the form of a 
white solid, m.p. 195"C. after recrystallisation from a mixture of ethyl acetate and hexane. 

By proceeding in a similar manner but replacing the ethoxyethylenemalononitrile by ethox- 
yethylenecyanoacetic acid ethyl ester there was prepared:- 

5-Amino-1-(2,6-dichIoro-4-trifluoromethylphenyI)-3-methyl-4-ethoxycarbonylpyrazole in the form of white 
crystals, m.p. 115-118*»C after recrystallisation from a mixture of toluene and petroleum ether. 

By proceeding in a similar manner but replacing the ethoxyethylenemalononitrile by ethox- 
yethylenemethanesulphonylacetonitrile. and by replacing the 2.6-dichIoro-4-trifluoromethylphenylhydra2ine 
by 2.6-dichloro-4-trifluoromethoxyphenylhydrazine and by perfonming the reaction in a 1:1 v/v mixture of 
ethanol and triethylamine at ambient temperature, there was obtained:- 



REFERENCE EXAMPLE 9 
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5-Amino-1-(2.6<!ichlorD-4-trifluoromBthoxyphenylH-methanesulphonyl-3^ in the form of 

a fown soHdt m.p. 180-181 "C. 



REFERENCE EXAMPLE 11 

3-Ethoxy-2-methanesuIphonylbut-2-ene-nitrile, used in the above Example 28 was prepared as follows:- 
A mixture of methanesulphonylacetonitrile (200 g). triethylorthoacetate (348 g) and zinc chloride (21 g) 
was stirred in hexane (1200 ml) with heating under reflux. The distillate was collected via a Mclntyre head, 
with additional hexane added to the reaction mixture as necessary. Hexane (2800 ml) was collected during 
8 hours. After cooling, the mixture was evaporated jn vacuo, and re-evaporated after addition of toluene - 
(100 ml). The residue was dissolved in ethyl acetate and recrystallised from a mixture of ethyl acetate with 
hexane, twice, to give white crystals, m^. 99*C. of the title compound. 



EXAMPLE 29 

Compounds Nq§, 56, 57, gg an^ 59 

By proceeding in a similar manner to that hereinbefore described in Example 4, but replacing the 2,6- 
dichloro-4-trifluoromethyIphenylhydra2ine by 2-chloro-3.5,6-trifluoro-4-trifluoromethylphenylhydrazine there 
was obtained:- 

5-Amino-1-(2-chloro-3,5.6-trifIuoro-4-trifluoromethyIphenyl)-4-cyano-3-trifluoromethyl^^ in the form 
of white crystals, m.p. 1 87-1 89 •C. after recrystallisation from toluene. 

By employing 2,8-dichloro-4-trifluoromethylthiophenylhydrazine there was obtained:- 

5-Amino^yano-1-(2.8-dichloro-4-trlfluormethylthiophenyl)-3-trifIuoromethylpy in the form of pale 
yellow crystals. m.p. 133.5-134.5«C, after recrystalHsation from hexane. 

By replacing the 2-chIoro-1,1-dicyano-2-trlfluoromethylethylene by 2.3-dlchIoro-1,1-dicyano-3- 
fluoromethylethylene there was obtained:- 

5-Amino-3-chlorofluoromethyl-4-cyano-1-(2,8-dichIoro-4-lrifIuoromethylphenyl)pyrazole In the form of a 
cream solid, m.p. 186-188«C. after recrystalFisation from a mixture of toluene and hexane. 

By employing 2.6-dichloro-3.5-difluoro-4.trifluoromethyIphenylhydra2ine there was obtained:- 

5-Amino-4-cyano-1-(2.6-dichloro-3.5<lifIuoro-4-trifIuoromethylphenyl)-3-trifluoromethyl^ In the 

fonm of a light brown solid, m^, 176-177»C. 



REFERENCE EXAMPLE 12 

Chloro-dicyanoethylene used as starting material in the above Example 29. not hitherto described in the 
chemical literature was prepared as follows:- 

By proceeding In a similar manner to that hereinbefore described in Reference Example 2, but 
replacing 2-cyano-3-hydroxy-4-chloro-4,4-difluorobut-2-enenitrile sodium salt by 2-cyano-3-hydroxy-4- 
chIoro-4-fluorobut-2-enenitrile sodium salt there was prepared 2-chloro-2-chIorofluoramethy 1-1,1- 
dicyanoethylene as a liquid, b.p. 90**C (46 mmHg). 

By proceeding in a similar manner to thai hereinbefore described In Reference Example 3. but 
replacing methyl chlorodifluoroacetate by ethyl chlorofluoroacetate. there was obtained 2-cyano-3-hydroxy- 
4-chloro-4-fluorobut-2-enenitrile sodium salt as an orange-red solid. 



EXAMPLE 30 
Compound No. 60 

By proceeding in a similar manner to that hereinbefore described in Example 9, but replacing the 
trimethylorthoformate by triethylorthoacetate there was prepared:- 
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4-Cyano-1 -{2,6-dichloro-4-trifluoromethylph8ny l)-5-(1 -ethoxyethylideneamino)-3-methylpyra2ole as a 
white solid, m.p. 50-53^C, after purification by chromatography on silica (Merck 230-400 mesh, 0.7 kg 
cm-'} using dichloromethane as eluent. 



EXAMPLE 31 

Compounds Nos. 61 . 62 and 63 

By proceeding In a similar manner to that hereinbefore described in Example 10, but replacing the 5- 
amino-1 -(2,6-dichloro-4-trifluoromethylphenyl>-3,4-dlcyanopyra2ole by 5-amino-1-(2.6-dichloro-4- 
trlfluoromethylph8nyl)-4-cyano-3-methylpyra20le and acylating with succlnyl dichloride there was obtained:- 

4- Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-methyl-5-succinlmidopyra2ole in the form of a white 
solid. m.p. 202-204**C, after purification by chromatography on silica (Merck 230-400 mesh. 0.7 kg cm**) 
using dlchloromethane/ethyl acetate (98:2) as eluent. 

By proceeding in a similar manner but replacing the 5-amino-1-(2,6-dichloro-4-trifluoromethyiphenyl)- 
3.4-dicy anopyrazole by . 5-amino-1 -{2,6-dichloro-4-trif luoromethy Ipheny l)-4-methanesulphony 1-3- 
trifluoromethylpyrazole. and employing acetonitrile as solvent for the acylation, there was prepared:- 

5- Acetamido-1-.(2.6-dichloro-4-trifluoromethylphenyI)-4-niethanesuIphonyl-3-trlfluoromethylpyrazole In 
the form of a white solid. m.p. 194-195*C, after recrystallisation from toluene. 

By proceeding in a similar manner (to Example 10) but replacing the 5-amlno-1-(2,6-dlchIoro-4- 
trifluoromethylphenyl)-3,4-dicyanopyra2ole by 5-amino-1-(2,6-dlchloro-4-trifluoromethylphenyl)-3-methyl-4- 
methanesulphonyipyrazole there was prepared 5-acetamldo-1-(2,6-dichloro-4-trifIuoromethylph6nyl)-3- 
methyl-4-methanesulphonylpyrazole In the form of yellow crystals, m.p. 202-203*0. 



Compound No. 64 

By proceeding in a similar manner to that hereinbefore described In Example 11, but replacing the 2- 
chloro-4-trifluoromethylphenylhydra2ine by 2,6-dichloro-4-nitrophenylhydrazine there was prepared:- 

5-Amlno-1-(2,6-dlchloro-4-nitrophenyI)-3,4-dicyanopyrazole. in the form of a pale brown solid, m.p. 289- 
290»C. 



EXAMPLE 33 

Compounds Nos. 65 and 66 

By proceeding in a similar manner to that hereinbefore described in Example 12. but replacing the 5- 
amino-4-cyano-l -(2.6-dichloro-4-trlf luoromethy lphenyl)-3-trif luoromethy Ipy razole by 5-amlno-1 -(2,6-dichloro- 
4-trifluoromethylphenyl)-3,4-dicyanopyrazoie and using an appropriate quantity of methyl iodide there was 
prepared:- 

1-(2.6-Dichloro-4-trifluoromethyphenyl)-3.4-dicyano-5-methyiaminopyra20le in the form of a pale yellow 
solid, m.p. 165-166"C, after recrystallisation from toluene. 

By proceeding as above, but employing ethyl iodide, there was prepared:- 

1-(2,6-Dichloro-4-trifluoromethylphenyl)-3,4-dicyano-5-ethylaminopyrazole in the form of an off-white 
solid, m.p. 245-246**C. after purification by chromatography on silica (Merck 230-400 mesh, 0.7 kg cm-') 
using a mixture of ethyl acetate and petroleum ether (15:85). 



EXAMPLE 32 
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EXAMPLE 34 

Compounds Nos. 6L§L 6§,Za.ZL^aZlg.Z6.ZLZSand 79 

By proceeding in a similar manner to that hereinbefore described in Example 14. but replacing the 5- 
amino-4-cyano-1 -(2.6-dich(oro-4-trlfluoromethyIpheny!)-3-trifiuoromethylpyra2ol0 and the trimethylacetyl 
chloride by the following phenylpyrazcles and acylating agents, there were prepared:- 

4-Cyano-1-(2,6-dichloro-4-trifluorom8thyIphenyl)-5-(N-methyJ-N-ethoxycari)onylamlno)-3- 
trifluoromethylpyrazole in the form of a white solid. m.p. 88-90"C, after recrystallisation from hexane. using 
4-cyano-1 -(2,6KfichIoro-4-trifluoromethylphenyl)-5-methylamino-3-trifluoromethy Ipyrazole and ethyl 
chloroformate; 

4-Cyano-l-{2.6K5ichloro-4-trifIuoromethylphenyl)-5-(N-acetyl-N-trimethyIacetylamlnoh3- 
trifluoromethylpyrazole in the form of an off-white solid. m.p. 83.5-84»C. after recrystallisation from hexane, 
using 4-cyano-1 -(2.6-dichIoro-4-trifluoromethyIphenyI)-5-trimethylacety lamino-3-trifIuoromethy Ipyr^ and 
acetyl chloride: 

4-Cyano-1-{2.6<Iichloro-4-trifIuorom0thylphenyl)-5-(N-propionyhN-trim8thylacetylami 
trifluoromethylpyrazole in the form of a white solid, m.p. 56-56.5°C, after recrystallisation from hexane. 
using 4-cyano-1 -{2,6-dichloro-4-trifluoromethylphenyl)-5-trimethyIacetylamino-3-trifluoromethylpyra20l^ and 
propionyl chloride; 

1-(2.6-Dichloro-4-trifluorom8thylphenyl)-4-nitro-3-trifluoromethyl-5-trimethylacetylaminopyra20 in the 
form of a white solid, m.p. 219"C. using 5-amino-1-(2,6-dichloro-4-trifIuoromethyIphenyl)-4-nltrD-3- 
trifiuoromethylpyrazole and trimethylacetyl chloride; 

1-(2.6-DichIoro-4-trifIuoromethylphenyI)-5-ethoxycarbonylamino-4-nltro-a-trifluoromethy^ in the 
fbnm of pale yellow crystals. m.p. 124«C. using 5-amino-1-{2,6-dichloro^trifluoromethyIphenyIH-nllro-3- 
trifluoromethylpyrazole and ethyl chloroformate; 

and 3-Chloro-1-(2,6KJichIoro-4-trifluoromethylphenylHK5yano-5-trimethylacetylM in the form of 

a white solid, m.p. 203*204*'C; 

3- Ch!oro-l-(2,6<Jichloro-4-trifluoromethylphenyi)-4<:yano-5-bis(^^ in the 
form of an orange crystalline solid, m.p. 67-69*C; and 3-Chloro-1-(2.6-dichIoro-4-trifluoromethylphenylH- 
cyano-5-ethoxycart)ony!aminopyra20Ie, in the from of a yellow solid. m.p. 175-1 79 **C; 

[The latter three compounds were obtained by reaction of 5-am!no-3-chIoro-1-(2.6-dlchIoro-4^ 
trifluoromethylphenyl)-4-cyanopyra2ole with the appropriate acyl chlorides] 

4- Cyano-5<liacetylamino-1-(2.6<lichloro-4-trifluoromethylphenyl)-3-trifluorom^ in the fonn of 
whit© crystals, m.p. 138-139"C; and 5-(N-Acetyl-N-ethoxycarbonylamino)-4-cyano-1-{2.6-dichloro-4- 
trffIuoromethylphenyl)-3-trifluoromethyIpyra2ole in the form of a white solid. m.p. TOI-IOZ^C; 

[The above two compounds were obtained by reaction of 5-acetylamino-l-(2.6-dichlorD-4- 
trifIuoromethyI)-4-cyano-3-trifluoromethylpyrazole and the appropriate acyl chlorides] and 

1 -(2.6-DichIoro-4-trif luoromethy Ipheny l)-5-bls(ethoxycarbonyI)amino-3.4-dicyanopyrazole and 1 -{2.6- 
dlchloro-4-trifluoromethylphenyl)-5-bis(ethoxycarbonyl)amino-4-methanesulphonyI-3-trifluoromethy!pyra2ol^ 
were prepared in a similar manner to the procedure described in Example 14. but replacing the 5-amino-4- 
cyano-1 -(2,6-dichloro-4-trif luoromethylpheny l)-3-trifluoromethylpyrazoIe by 5-amino-1 -(2.6-dichloro-4- 
trifIuoromethyIphenyl)-3.4-dicyanopyra20le and by 5-amino-1 -(2,6-dichloro-4-trifluoromethy Ipheny l)-4- 
methanesiilphonyl-S-trifluoromethylpyrazoIe respectively. The trimethylacetyl chloride was replaced by the 
appropriate quantity of ethyl chloroformate (two equivalents) and 2 equivalents of sodium hydride were aleo 
used. The products were white crystals with m.p. 74-76 'C. and 148-151 •C, respectively. 



EXAMPLE 35 

Compounds Nos. 79 and 80 

By proceeding in a similar manner to that hereinbefore described in Example 15. but repladng the 4- 
cyano-1-(2,6-dichIoro-4-trifluoromethylphenyI)-5-bis(cycIopropanecarbonyl)amino-3-trifluoromethy 
by 1-{2.6Kfichloro-4-trifluoromethyIphenyl)-543is(ethoxycarbonyl)amino-4-methane^^^ 
trifluoromethylpyrazole there was obtained:- 

1-{2,6-DichIoro-4-trifluoromethylphenyl)-5-ethoxycarit)onyIamino-4-methanesuIphonyl-3- 
trifiuoromethypyrazole in the form of a white solid. m.p. 138-1 41 •C. 
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By proceeding in a similar manner but replacing the 4-cyano-1-(2,6-dichIoro-4-trifluoromethylphenyl)-5- 
bis(cyc!opropanecarbonyl)amlno-3-trifluoromethylpyra20le by 1 -(2.6-dlchloro-4-trlfluoromethylphenyl)-5-bis- 
{ethoxycarbonyl)amlno-3.4-dicyanopyra20le there was obtained:- 

1-(2,6-Dlchloro-4-trifIuoromethylphenyl)-3,4-dlcyano-5-ethoyxcarbonylaminopyra2ole In the form of a 
white solid, m.p. 161-163'C. 



EXAMPLE 36 

Compounds Nos. 81 and 82 

By proceeding In a similar manner to that hereinbefore described in Example 18, but replacing N- 
bromosuccinlmide by N-iodosuccinimide there was obtained:- 

5-Amino-1-(2.6-dichloro-4-trlfluoromethylphenyl)-4-iodo-3-trifluoromethylpyra2ole in the form of a white 
solid, m.p. 129'*C. 

By replacing N-bromosuccinlmide by N-iodosuccinimide, and replacing 5-amlno-1-(2,6-dichloro-4- 
trlfluoromethylphenyl)-3-trlfluoromethylpyra2oIe by 5-amlno-1 -{2,6-dlchloro-4-trifluoromethyphenyl)-3-methyl- 
pyrazole (hereinafter described in Reference Example 13), there was obtained:- 

5-Amino-1-(2,6-dichloro-4-trifIuoromethylphenyl)-4-iodo-3-methylpyrazoIe in the fonm of a buff solid, 
m.p, 108-109"C, after recrystallisation from hexane. 



REFERENCE EXAMPLE 1^ 

5-Amino-1-{2.6-dichloro-4-trifIuoromethylphenyl)-3-methylpyra2ole was prepared as follows:- 
5-Amlno-4-carboxy-1-(2,6-dichloro-4-trlfluoromethylphenyl)-3-methylpyrazole (28 g) was heated to 
190'C under nitrogen, and maintained at this temperature until gas evolution ceased. After cooling, the title 
compound was obtained (22 g) as a yellow gum. 

5-Amino-4-carboxy-1-(2,6-dichIoro-4-trifIuoromethylphenyl)-3-methylpyra201e used above was prepared 
by proceeding In a similar manner to Reference Example 6 but replacing 5-amlno-1-(2,6-cHchloro-4- 
trlfluoromethylphenyl)-4-methoxycarbonyl-3-trifluoromethylpyra2ole by 5-amlno-1-(2.8-dichloro-4- 
trlfIuoromethylphenyl)-4-ethoxycarbonyi-3-methyipyra2ole (hereinbefore described in Example 28), and by 
perfonning the base hydrolysis at the reflux temperature in ethanol for 13 hours. The title compound was 
obtained as a white solid, m.p. 183-184^C. 



EXAMPLE 37 

Compounds Nos. 83^ 84 and 85 

By proceeding in a similar manner to that hereinbefore described in Example 20, but replacing 5-amlno- 
1 -(2.6-dichloro-4-trif luoromethy Ipheny l)-3-trif luoromethy Ipyrazole by 5-amino-1 -(2,6-dlchloro-4- 

trifluoromethylphenyl)-3-methylpyrazole. and replacing the mixture of concentrated sulphuric and fuming 
nitric acids by concentrated nitric acid alone, there was obtained:- 

5-Amino-1-(2.6-dichloro-4-trlfluoromethylphenyl)-3-methyl-4-nitropyrazole In the form of orange crystals, 
m.p. 229-231 ^'C. after recrystallisation from a mixture of toluene and petroleum ether. 

By proceeding in a similar manner but replacing 5-amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-3- 
trifluoromethylpyrazole by 5-acetamldo-1-(2.6-dichloro-4-trifluoromethylphenyl)-3-trlfluoromethylpyra20le. 
and replacing the mixture of concentrated sulphuric and fuming nitric acids by a mixture of acetic acid and 
acetic anhydride to which was added fuming nitric acid, there was obtained:- 

5-Acetamido-1-(2,6-dichioro-4-trifluoromethylphenyl)-4-nltro-3-trifluoromethylpyra2ole in the form of a 
cream solid. m.p. 194-1 95 *'C. 

By proceeding in a similar manner but replacing 5-amino-1-(2,6-dichIoro-4-trifIuoromethylphenyl)-3- 
trifluoromethylpyrazole by 1-(2,6-dichloro-4-trifluoromethylphenyl)-3-trifIuoromethylpyrazole, and replacing 
the mixture of concentrated sulphuric and fuming nitric acids by acetic anhydride to which was added 
fuming nitric acid, there was obtained:- 
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l-(2.6-DichIoro-4-trifluoromethylphenyl)-4-nitro-3-trifluoromethylpy^ in the form of an orange solid, 
m.p. 11 0-11 2° C, after recrystallisation from a mixture of toluene and hexane. 



REFERENCE EXAMPLE 14 

1-(2.6-Dichloro-4-trifluoromethy!pheny[)-3-trifluoromethyIpyra2ol8 used in the above Example 37 was 
prepared by the procedure described in Example 21 by repladng 5-amino-4-cyano-1-(2,6-dlchloro-4- 
trifIuoromethylphenyl)-3-trifluoromethyIpyrazole by 5-amino-1-{2,6-dichloro-4-trifluoromethylphenyl)-3- 
trifluoromethyipyrazole. The title compound was obtained as a pale yellow oil. 

5-Acetamido-1-(2,6-dichIoro-4-trif!uoromethylphenyl)-3-trifluoromethylpyra2ole used in the above Exam- 
ple 37 was prepared by the procedure described in Example 15, but replacing the 4-cyano-1-{2.6-dichloro- 
4-trifluoromethylphenyl)-5-bis(cycIopropanecarbonyl)-amino-3-trlfluoromethylpyrazoie by 5-bls(acetyl)amino- 
1-(2,6-dichloro-4-trifluoromethyIphenyl)-3-trifIuoromethylpyrazole. The title compound was obtained as white 
crystals. m.p. 142-144"C. after recrystallisation from ethyl acetate and hexane. 

5-Bis(acetyl)amino-1-{2.6-dichloro-4-trifIuoromethylphenyl)-3-trifluoromethylpyrazoIe, used above, was 
prepared by the procedure of Example 19 but replacing 5-amino-4-cyano-1-(2.6-dlchloro-4-trifluoromethyl- 
phenyI)-3-trlfluoromethyIpyrazole by 5-amlno-1-(2.6-dichloro-4-trifluoromethylphenyl)-3-trifluoromethyl- 
pyrazole, and the ethyl chlorofonmate by acetyl chloride. The title compound was obtained as a white solid 
m.p. 130-131 •C. 



EXAMPLE 38 

Compound Nos. 86. 87 and 88 

By proceeding in a similar manner to that hereinbefore described in Example 21, but replacing the 5- 
amlno-4-cyano-1 -(2.6-dichloro-4-trif Iuoromethyfphenyl)-3-trif luoromethylpyrazole by 5-am!no-1 -{2.6KJichIoro- 
4-trif!uoromethy lphenyl)-3-methyl-4-methanesulphonylpyra2ole. there was obtained 1 -(2.6-dlchloro-4- 
trifluoromethylphenyl>-3-methyl-4-methanesulphonylpyra20le In the form of yellow crystals, m.p. 168-169"C. 

By proceeding In a similar manner but replacing the 5-amino-4-cyano-1-(2.6-dichIoro-4-trifIuoromethyl- 
phenyl)-3-trifluoromethylpyrazoIe by 5-amino-4-cyano-1-(2.6-dichloro-4-trifIuoromethylphenyl}-3- 
fluoropyrazole. there was obtained 4-cyano-1-{2.6-dichloro-4-trifIuoromethylphenyl)-3-fluoropyra20le in the 
fomi of white crystals, m.p. 120-121 "C. 

1-(2.6-Dichloro-4-trif!uoromethylphenyl)-4-methanesuIphonyl-3-trif luoromethylpyrazole was prepared in a 
similar manner by repladng 5-amino-4-cyano-1 -(2.6-dichloro-4-trifiuoromethylphenyl)-3-trif luoromethyl- 
pyrazole by 5-amino-1 -(2.6-dichloro-4-trifluoromethylphenyl)-4-methanesulphonyl-3-trif luoromethylpyrazole. 
The title compound was obtained in the form of white needles, m.p. 154-155*»C. 



EXAMPLE 39 
Compound No, 89 

By proceeding in a similar manner to that hereinbefore described in Example 22, but replacing the 
iodine by anhydrous cupric chloride, and by repladng the chlorofonm by anhydrous acetonltrile. there was 
obtained:- 

5-ChIoro-1-(2.6-dichloro-4-trifluoromethylphenyl)-4-cyano-3-trifIuoromethylpyr^^ in the form of a yel- 
low oil. after purification by chromatography on silica (Merck, 40-230 mesh, 0.7 kg cm-^ eluting with a 
mixture of dichloromethane and hexane (1:2). Infra-Red Absorption bands: 2260. 1495, 1405. 1325, 1160 
cm~'(liquid film) 
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EXAMPLE 40 
Compound Nos. 90 and 91 

5 By proceeding in a similar manner to that hereinbefore described In Example 24, but replacing the 
dimethylamine by the appropriate amines there was prepared the following phenylpyrazoles:- 

5-Amlno-1 -(2.6-dlchloro-4-trlf luoromethylphenyl)-4-(N-ethylsulphamoyI)-3-trifluoromethylpyra2ole in the 
form of a cream solid, m.p. 200*^0, after recrystallisatlon from a mixture of toluene and petroleum ether. 
5-Amlno-1 •(2,6-dichloro-4-trifIuoromethy lphenyl)-4-(N-methylsulphamoy l)-3-trlf luoromethy Ipyrazole in the 
70 form of a light brown solid. m.p. 1 99-200 -C. after recrystallisatlon from toluene. 



EXAMPLE 41 
75 Compounds Nos. 92 and 93 

Trifluoroacetic anhydride (3.5 ml) was added dropwise to a stirred mixture of 85% w/v hydrogen 
peroxide solution (0.56 ml) in dichloromethane (15 ml) maintaining at 0-10«C. After warming to 20»C during 
5 minutes, a solution of 3-amino-1-(2.6-dichloro-4-trifluoromethyl-phenyl)-4-cyanopyrazole (1.0 g; hereinafter 

20 described in Reference Example 15) in dichloromethane (10 ml) was added dropwise over 5 minutes. A 
temperature rise of lO^C was observed during the addition, and the mixture heated under reflux for 1.5 
hours. After cooling, the solution was poured onto excess water, and the organic solution washed In turn 
with solutions of sodium bicarbonate and sodium bisulphite. Drying over anhydrous magnesium sulphate, 
followed by evaporation in vacuo gave a buff solid, which was purified by chromatography on silica (Merck, 

25 40-230 mesh. 0.7 kg cm-^) eluting with dichloromethane. The resultant white solid was recrystalllsed from a 
mixture of dichloromethane and hexane to give 1-(2.6-dichloro-4-trifluoromethylphenyl)-4-cyano-3- 
nltropyrazole as white crystals (0.7 g), m.p. 163-165**C. 

By proceeding In a similar manner but replacing 3-amlno-1-(2.6-dlchloro-4-trifluoromethylphenyl)-4- 
cyanopyrazole by 5-amino-1-(2.e-dichloro-4-trifluoromethylphenyl)-3.4-dlcyanopyrazole (hereinbeforB de- 

30 scribed In Example 2). there was obtained:- 

1-(2.6-Dichloro-4-trifluoromethylphenyl)-3,4-dicyano-5-nitropyra2ole as orange crystals, m.p. 138-140^C, 
after recrystalllsation from cyclohexane. 



35 REFERENCE EXAMPLE 15 

3-Amlno-1-(2,6-dlchloro-4-trifluoromethyIphenyl)-4-cyanopyra2ole was prepared as follows:- 
A solution of 3-tert-butoxycarbonylamlno-1-(2,6-dichloro-4-trifluoromethyIphenyl)-4-cyanopyra20le (2.8 
g) in ethanol (100 ml) was treated with 50% v/v hydrochloric acid (10 ml), and the mixture heated under 
reflux for 1 hour. After standing ovemight at room temperature, sodium carbonate was added to pH 8. and 
the mixture extracted three times with dichloromethane. The extract was washed with water, dried over 
anhydrous magnesium sulphate, and evaporated in vacuo to give a buff solid. Recrystalllsation from a 
mixture of ethyl acetate and petroleum ether gave the title compound (1.4 g) In the fonm of white crystals, 
m.p. 159-160'»C. 

3-tert-Butoxycarbonylamino-l-(2,6-dlchloro-4-trlfluoromethylphenyl)-4-cyanopyra20le was prepared as 
follows:- 

A mixture of 3-carboxy-4-cyano-1-(2.6-dichloro-4-trifluoromelhylphenyl)pyrazole (11 g) and thionyl chlo- 
ride (35 ml) and N.N-dimethylformamide (3 drops) was heated under reflux for 2 hours. The solvent was 
evaporated jn vacuo, and re-evaporated in vacuo after addition of dry toluene (20 ml). The resultant gum 
was dissolved in dry acetone (50 ml) and stinred. whilst a solution of sodium azide (2.9 g) In water (15 ml) 
was added during 5 minutes keeping at 10-15°C. After 30 minutes the mixture was poured onto water (250 
ml) and extracted with dichloromethane (3 x 80 ml). The combined extract was washed with water, dried 
over anhydrous magnesium sulphate, and evaporated m vacuo at equal to or below 40"C to give a buff 
solid (13 g). 
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The resulting azide was dissolved in dry toluene (200 ml) and heated under reflux for half-an-hour, with 
smooth evolution of nitrogen. After cooling, this was treated witii tert-butanol (40 g), and the mixture heated 
under reflux overnight. After evaporation in vacuo, the resulting brown oil (15 g) was purified by chromatog- 
raphy on silica (Merck, 230-400 mesh. 0.7 kg cm*) eluting with dichloromethane and ethyl acetate (98:2) to 
give the title compound (8.0 g) as a white solid, m.p. 154-155"C. 

3- Carboxy-4-cyano-1-(2.6-dichloro-4-trifluoromethylphenyl)pyrazole was prepared as follows:- 

A suspension of 4-cyano-1-(2,6-dlchloro-4-trifluoromethylphenyl)-3-ethoxycarbonylpyra20le (5.0 g) In 
ethanol (100 ml) was treated witfn a solution of sodium hydroxide (0.63 g) In water (15 ml) and stin-ed at 
room temperature for 1.5 hours. After evaporation ia vacuo at equal to or below 40»C. ttie residue was 
dissolved In water (150 ml) and extracted wtih dichloromethane (1 x 100 ml). This extract was back-washed 
witii water (2 x 50 ml), and the combined aqueous solutions brought to pH 1 witii dilute hydrochloric add, 
and then extracted witii ethyl acetate (3 x 50 ml). This extract was dried over anhydrous magnesium 
sulphate, and evaporated in vacuo to give a buff solid (4.6 g). Recrystallisation from a mixture of toluene 
and hexane gave tiie titie compound In the form of buff crystals (4.4 g). m.p. 203-205*C. 

4- Cyano-1-(2,6-dichloro-4-trifluoromethyIphenyI)-3-ethoxycarbonylpyra20le was prepared by following 
tiie metiiod described in Example 21. and replacing 5-amino-4-cyano-1-(2.6-dichloro-4-trifiuon3metiiyl- 
phenyl)-3-trifluoromettiylpyra2ole by 5-amino-4-cyano-1 -(2.6-dichloro-4-trlf luoromethylphenyl)-3.etiioxycar- 
bonylpyrazole. The titie compound was obtained In ttie form of buff crystals, m.p. 198-199**C. 



EXAMPLE 41 

Compounds Nos. 94. 95 and 08 

Silver(l) fluoride (5 g) was added in portions during 40 minutes to a vigorously stin-ed solution of 1.1- 
dichloro-2,2-dicyanoetiiylene in acetonitrile (15 ml), maintained at 0-10" C by external cooling. The stirring 
was continued at room temperature for 1 hour, and tiie solid filtered off. The filtrate containing 1.1-difluoro- 
2.2-dicyanoethylene was stirred and cooled whilst a solution of 2,6-dlchloro-4-trifluoromethylphenyl- 
hydrazine (4.9 ;g) in acetonrtrile (15 ml) was added dropwise at 5«C. After stining overnight tiie solid was 
filtered off and ttie filtrate evaporated in vacuo to give a daric orange oil (6 g). This was purified by 
chromatography or silica (Merck. 230-400 mesh, 10 lb in-^ eluting witfi the dichloromettiane to give a white 
solid. Recrystallisation from a mixture of cyclohexane and ethyl acetate gave 5-amino-1-(2.6-dichloro-4- 
trifluorometiiylphenyl)-4-cyano-3-fluoropyra2ole (0.9 g) as a white solid. m.p. 193-194«C. 

By proceeding in a similar manner but replacing tfie 2.6-dichloro-4-trifIuoromethylphenyl-hydra2ine by 
2.6-dichloro-4-trifluoromettioxyphenyl-hydra2ine and by employing 1.1-dichloro-2.2-dicyanoethylene instead 
of 1.1-difluoro-2^-dlcyanoetfiyIene. and by using dietiiyl ether as solvent, there was prepared 5-amino-3- 
chloro-1-(2.6-dichloro-4-trifluoromeUioxyphenyl)-4-cyanopyra20le in tiie fomn of a yellow solid, mo 175- 
177-C. 

By proceeding as immediately above but replacing the 2,6-dichloro-4-trifIuorometiioxyphenylhydra2ine 
by 2,6-dichloro-3.5-difluoro-4-trifluoromettiyIphenylhydra2ine. there was prepared 5-amino-3-chloro-4-cyano- 
1-(2,6-dichloro-3.5-difluoro-4-trifluorometiiylphenyI)pyra20le, In tiie fbnm of yellow crystals, m.p. 206-208'C. 



EXAMPLE 43 

Compounds Nos, gL 82. m IflL Ifla ang loa 

A stin^d solution of 4-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-trifluorometiiylpyra2ole (1.5 g) in 
dry tetrahydrofuran cooled to -7a"C was treated witii a solution of n-butyl littiium (2.6 M in hexane. 1.71 ml) 
dropwise under nitrogen. The temperature was kept below -65*C during ttie addition, and tiie' resultant 
solution kept at -78"C for 1 hour. A solution of trimetiiylsllyl chloride (0.56 ml) in dry tetrahydrofuran (2 ml) 
was tiien added, dropwise, during 2 minutes. The mixture was allowed to reach room temperature over 2 
hours, left overnight and evaporated in vacuo to give a pale yellow sofid. This was dissolved in 
dichloromettiane, washed witii water, dried over anhydrous magnesium sulphate, and evaporated in vacuo . 
The product was recrystallised from hexane to give 4-cyano-1-(2.6-dichloro-4-trifluorometiiylphenyl)-3- 
trifluoromethyl-5-fcrimethylsilylpyra2ole as white crystals, m.p. 108-110*C. 

By proceeding in a similar manner but replacing tfie trimetiiylsilyl chloride by tiie reagents listed betow. 
tiie following phenylpyrazoles were obtained:- 
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5-tert-Buty Idlmethy l5ilyl-4-cyano-1 -(2,6-dichloro-4-trif luoromethyIphenyl)-3-trif luoromethylpyrazole in the 
form of white crystals, m.p. 113-115*C; from tert-butyldimethylsllyl chloride. 

4-Cyano-1-(2.6-dlchloro-4-trifluoromethylphenyl)-5-methylthlo-3-trifluoromethylpyra20le. In the from of a 
white powder, m.p. 7^-74'*C; from methylthlocyanate. 

4- Cyano-l-(2.6-dichloro-4-trlfluoromethylphenyl)-3-trifluoromethyl-5-trifluoromethylthiopyra2ole, In the 
form of white crystals, m.p. 120-122*0; from bisItrifluoromethyl]disulphide. 

5- Carboxy-4-cyano-1-(2.6-dichIoro-4-trifIuoromethylphenyl)-3-trifluoromethylpyra20le, in the form of a 
white solid, m.p. lyr-iyQ^C, by pouring the lithlated pyrazole solution onto a large excess of powdered 
solid carbon dioxide. 

By proceeding In a similar manner but replacing the 4-cyano-1-(2.6-dichloro-4-trifluoromethylphenyl)-3- 
trif luoromethylpyrazole by 1-(2,6-dichloro-4-trifluoromethyIphenyl)-4-nltro-3-trifluoromethylpyra20le, there 
was prepared:- 

1-(2.6-Dlchloro-4-trifluoromethylphenyl)'^nltro-3-trifluoromethyl-5-trimethylsilylpyrazole. in the form of a 
pale green solid, m.p. 101-103°C. 

By proceeding in a similar manner but replacing the 4-cyano-1-(2.6-dichloro-4-trifIuorom0thylphenyl)-3- 
trifluoromethypyrazole by 4-cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)-5-methyl-3-trlfluoromethyl- 
pyrazole (hereinbefore described in Example 23), there was prepared:- 

4-Cyano-1-(2,6-dichloro-4-trifluoromethylphneyl)-3-trifluoromethyl-5-trimethylsllylmethylpyr^^^ in the 
form of a colourless oil. Infra-Red Absorption bands: 2250. 1400, 1325, 1260, 1180, 1150, 860cm-'(liquid 
film) Nuclear Magnetic Resonance: chemical shift (delta) for 

2.8ppm In dimethylsulphoxide-Dc 



EXAMPLE 44 
Compound No. 104 

Sodium methoxide (0.3 g) was added to an ice cold stirred mixture of 4-cyano-1 -(2.6-dlchloro-4- 
trifluoromethylphenyl)-5-bis(phenoxycarbonyl)amlno-3-trifluoromethylpyrazole (3.1 g) in methanol (30 ml), 
and heated under reflux for 2 hours. This was poured onto water (200 ml) and extracted with dich- 
loromethane. The organic solution was washed with sodium carbonate solution, then with water, dried over 
anhydrous magnesium sulphate, and evaporated in vacuo . The resultant white solid was 4-cyano-1-(2,6- 
dichloro-4-trif luoromethylphenyl)-5-methoxycarbonylamino-3-trifluoromethylpyrazole. m.p. 1 82-1 83'C. 



REFERENCE EXAMPLE 16 

4-Cyano-1-(2,8-dichloro-4-trifluoromethylphenyl)-5-bls-(phenoxycarbonyl)amino-3-trifluoromethylpyrazole 
used in the above Example 44 was prepared by following the procedure of Example 14, but replacing 
trimethyiacetyl chloride by phenyl chloroformate. The title compound was obtained as a white solid, m.p. 
188-169»G. 



EXAMPLE 45 

Compounds Nos. 105 and 106 

5-Carbamoyl-4-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-trifluoromethylpyrazole (3.57 g) was 
heated to 200 <'C with phosphorus pentoxide (2.82 g) with stinring. After 3 hours, the cooled product was 
treated with ice, and extracted with dichloromethane (3 x 50 ml). The organic solution was washed with 
water, dried over anhydrous magnesium sulphate, and evaporated in vacuo to give a solid. Recrystallisation 
from hexane gave 1-(2.6-dlchloro-4-trifluoromethylphenyl)-4,5-dicyano-3-trifluoromethylpyrazole In the form 
of white avstals (1 .8 g), m.p. 80'C. 
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By proceeding in a similar manner but replacing the 5-carbamoyM-cyano-1-(2.6-dichIoro-4- 
trif !uoromelhyIphenyl).3-trinuoromethylpyra20le by 5-amino-3-carbamoy H -(2.6-dichloro-4-trifluoromethyI- 
phenyl)-4-methanesulphonylpyrazole there was prepared:- 

5-AmincH3-cyano-1-(2,6-dichIoro-4-trTfluoromethyIphenyl)-4-methanesu!^ in the fomi of a 

white solid. m.p. 214*»C. 



REFERENCE EXAMPLE 17 

5<:arbamoyl-4<yano-H2,Mlchloro-4-trlfluoronriethylphenyl)-3.to^^^ used In the 

above Example 45, was prepared as follows:- 

5-Carboxy-4H::yano-1-(2.6-dichloro-4-trifluoromethylphenyl)-3-triflu^ (6.0 g; hereinbefore 

described In Example 43) was added to thionyl chloride (30 ml) and the stirred solution heated to reflux for 
4 hours. The solvent was evaporated jn vacuo , and re-evaporated after addition of dry toluene (30 ml). The 
resultant orange oil was dissolved In dry ether (10 ml) and added dropwise to a stin-ed solution of ammonia 
(0.88. 20 ml) cooled by an ice bath. After stirring ovemight. water (150 ml) was added, and the mixture 
extracted with dichloromethane (3 x 50 ml). The combined extract was washed with water, dried over 
anhydrous magnesium sulphate, and evaporated in vacuo to give a white solid (7.0 g). Recrystallisation 
from a mixture of ethyl acetate and petroleum ether gave the title compound (4.3 g), in the form of white 
crystals, m.p. 180-181 •C. 

5-Amino-3H:arbamoyl-l-(2.6-dich!oro-4-trifluoromethylphenyl)-4-methanesuIphonylpyra2ole used in the 
above Example 45 was prepared by the same procedure, but by replacing the 5-carix)xy-4-cyano-1-(2,6- 
dichloro-4-trifluoromethylphenyI)-3-trifluoromethylpyra20le by 5-amlno-3-carboxy-l-(2,fr<!ichlOKM- 
trifluoromethylphenyl)-4-methanesuIphonylpyrazole. The title compound was obtained In the form of an off- 
white solid, m.p. 223-224"C. 

5-Amino-3-carboxy-l-(2,6-dichloro-4-trifluoromethylphenyl)-4-methariesulphony^ used above 

was prepared as follows:- 

5-Amino-lr(2.6-dichloro-4-trifluoromethylphenyl).3-ethoxycarbony!-4-methw^ (8.15 g) 

was added to stin-ed 80% sulphuric acid (80 ml), and heated at 100«C for 5 hours. After cooling, the 
solution was poured onto ice. the solid filtered off and dried over phosphonis pentoxide In a vacuum 
desiccator. Recrystallisation from a mixture of methanol and petroleum ether gave tiie title compound as a 
white solid, m.p. 203-205'C. 

5-Amino-1-(2.6-drch!oro-4-trifluoromettiylphenyl)-3-ethoxycarbonyl-4-metfianesulphonylpyra^^^ used 
above, was prepared by the procedure of Reference Example 5. by replacing malononitrlle by methanesul- 
phonylacetonitrile. The title compound was obtained in the form of a white solid, m.p. 255»C, after 
recrystallisation from ethanol. 



EXAMPLE 46 
Compound No. 107 

A solution of methylmagnesium iodide [prepared from magnesium (0.26 g) and metfiyl Iodide (1.5 g) in 
diethyl ettier (25 ml)], was treated witii a solution of 1-(2.6-dichloro-4-trifluoromethylphenyl)-4-cyano-3- 
trifluoromethylpyrazole (2 g) in dietfiyl ether (20 ml), dropwise. The resulting pale yellow solution was 
refluxed for 24 hours, cooled, and treated witfi hydrochloric acid (2N. 10 ml). After stirring for 0.5 hour at 
room temperature, tiie reaction mixture was diluted witii e\her (50 ml). The etfiereal extract was washed witti 
water (50 ml), dried over anhydrous magnesium sulphate, and evaporated in vacuo to give a yellow gum. 
This was purified by chromatography on silica (Merck. 230-400 mesh. 0.7 kg cm"^ eluting witii a mixture of 
dichlorometfiane and petroleum etiier (4:1) to give -4-acetyl-l-(2,6-dichloro-4-trifluorometfiyIphenyl)-3- 
trifluoromettiylpyrazole as a white sofid, mjp. 134«C. 
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EXAMPLE 47 
Compounds Nos. 108-116 

A stirred solution of 5-amino-1 -{2,6Hjichloro-4-trifiuoron[iethyiphenyl)-4-nf)ethylthio-3-trlfluoronriethyl- 
pyrazole (1.0 g) in chloroform (40 ml) was treated with m-chloroperbenzoic acid (0.42 g), portionwise at 
room temperature. After stirring for 6 hours, the solution was diluted with dichloromethane and washed In 
tum with sodium sulphite solution, sodium hydroxide solution, and water. The solution was dried over 
anhydrous magnesium sulphate, and evaporated in vacuo to give a yellow oil. Purification by chromatog- 
raphy on silica (Merck. 230-400 mesh, 0.7 kg cm-^ eluting with dlchloromethane-ethylacetate (4:1) gave 5- 
amlno-1-(2.6-dichloro-4-trifluoromethylphenyl)-4-methylsulphinyl-3-trifluoromethylpyrazole In the form of a 
white solid, m.p. 142-145"C with decomposition. 

By proceeding in a similar manner but replacing 5-amlno-1-(2.6-dichloro-4-trifluoromethylphenyl)-4- 
methylthio-3-trlf!uoromethylpyrazole by the appropriate alkyltiiio phenylpyrazoles there were prepared:- 

5-Amino-1-(2.6-dichloro-4-trlfluoromethylphenyl)-4-ethylsulphlnyl-3-trifluoromethylpyrazole in the form of 
a white solid. m.p. 170"C from 5-amino-1-(2.6-dichloro-4-trlfIuoromethylphenyl)-4-ethylthio-3-trifluoromethyI- 
pyrazofe. 

5-Amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethylsulphlnyl-3-methylpyra2oIe In tiie form of a buff 
solid, m.p. 1 57-1 58 -^C from 5-amlno-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethylthlo-3-methylpyra20le. 

5-Amlno-4-cyano-1-(2.6-dichloro-4-trifluoromethylsulphinylphenyl)-3-trifluorometiiylpyra20ie, in the form 
of an orange solid, m.p. 76'C, from 5-amino-4-cyano-1-(2.6-dichloro-4-trifluoromethylthlophenyl)-3- 
trifiuoromethylpyrazole. 

4- Cyano-1-(2.6-dlchloro-4-trifluoromethylphenyl)-5-methylsulphlnyl-3-trifluoromethylpyra20le, in the form 
of white crystals, m.p. 97-98*C, from 4-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-5-methylthio-3- 
trlfluoromethylpyrazole. 

By proceeding in a similar manner but replacing 5-amlno-1-{2,6-dlchloro-4-trifIuoromethylphenyl)-4- 
methylthio-S-trifluoromethylpyrazole by the appropriate alkylthiophenylpyrazoles, and employing 2 molar 
equivalents of m-chloroperbenzolc acid there was prepared:- 

5- Amino-1-(2.6-dichioro-4-trifluoromethylphenyl)-4-ethylsuIphonyl-3-trifluoromethylpyrazole, in the form 
of white crystals. m.p. 206-207«C, from 5-amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethylthio-3- 
trifluoromethylpyrazole. 

5-Amlno-1-(2,6-dichloro-4-trifluorometfiylphenyl)-4-ethylsulphonyl-3-methylpyra2ole in tine form of a 
white solid, m.p. 193*C. from 5-amino-l-(2.6-dichloro-4-trlfIuoromethyIphenyl)-4-ethylthlo-3-methylpyrazole. 

By proceeding in a similar manner but replacing the 5-amino-1-(2.6-dichloro-4-trifluoromethylphenyl)-4- 
metiiylthio-3-trifluoromethylpyra20le by 5-amino-1-{2.6-dichIoro-4-trifluoromethylphenyl)-4-n-propylthlo-3- 
methylpyrazole, tiiere was obtained 5-amino-1-(2,6-dlchloro-4-trifluoromettiylphenyl)-3-methyl-4-propanesul- 
phonylpyrazoJe in tfie form of a white solid, m.p. 1 45.5-1 47*C. 

By proceeding in a similar manner there was prepared :- 

5-Amlno-1-(2.6-dichIoro-4-trifluoromethylphenyl)-4-trichlorometiianesulphonyl-3-metiiyIpyrazole in the 
form of a pale pink solid, m.p. 183-184-C. from 5-amino-1-(2,6-dichloro-4-trlfluoromethylphenyl)-4- 
trichlorometiiylthio-3-methylpyrazole. 



EXAMPLE 48 

(impounds Nos. 117. 118 an0 119 

A mixture of bls[5-amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-methylpyra2oIe-4-yl]-disulphide (4.0 
g), sodium dithionite (2.02 g) and sodium hydroxide (0.46 g) was stirred and heated under reflux in a 
mixture of ethanol and water (60 ml. 1:1) for 4 hours. The cooled yellow solution was treated with ethyl 
iodide (2.17 g) and the mixture stinred and heated under Vef lux for 2 hours. After evaporation Iq vacuo , the 
yellow gum was dissolved in etiier (100 ml), washed witii water, dried over anhydrous magnesium sulphate, 
and re-evaporated in vacuo. The resultant gum was purified by chromatography on silica (Merck, 230-400 
mesh. 0.7 kg cm-*) eluting witfi dichloromettiane. to furnish 5-amino-1-(2,6-dlchloro-4-trifiuorometfiylphenyl)- 
4^thyltfiio-3-methylpyra2ole In the foiTn of a white solid. m.p. 1 17''C, after recrystallisation from hexane. . 
By proceeding In a similar manner, but replacing the ethyl iodide by metiiyl Iodide there was prepared:- 
5-Amino;1-(2.6-dichIoro-4-trifluorometiiylphenyl)-3-methyl-4-mettiyltiilopyra20le. in the form of a white 
solid, m.p. 112''C, after recrystallisation from hexane. 
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By proceeding in a similar manner but replacing the sodium hydroxide by sodium carbonate, and the 
methyl iodide by n-propyl Iodide, there was obtained 5-amino-l-(2,6-dlchlorD-4-trif!uoromethylphenylH-n- 
propylthio-3-methylpyra20le in the form of a white solid, m.p. 100-102»C- 



REFERENCE EXAMPLE 18 

Bist5-Amino-1-{2,eKlIchloro-4-trifluoromethylphenyl)-3-methylpyra2ole-4^^ was prepared as 



A solution of 5-amino-1-{2.6<Ilch!orD-4-trffluoromethylphenyl)-3-methyI-4-thiocyanatopy^^ (3.0 g; 
hereinafter described in Example 50) In a mixture of ethanol and water (1:1. 100 ml) was acidified by the 
addition of hydrochloric acid (10 N. 20 ml). The mixture was heated under reflux for 8 hours, concentrated 
to half volume m vacuo, cooled in an ice bath, and sodium hydroxide solution added until the pH reached 9- 
10. The precipitated product was filtered, washed with water, and dried jn vacuo to furnish the title 
compound (2.68 g) as an amorphous yellow powder, m.p. 21 1-213'C. 



EXAMPLE 49 

Compounds Nos. 120 and 121 

A solution of etiiyl magnesium bromide, prepared from magnesium (0.57 g) and ethyl bromide (Z6 g) in 
dry diettnyl ether (25 ml), was added dropwise to a stinred solution of 5-amino-1-(2,6-dichloro-4- 
trifIuorometiiylphenyl)-4-tiilocyanato-3-trifluoromettiylpyra2oIe (5.0 g) in dry etiier (50 ml) at -20*'C. After 
stim'ng for a further 2 hours at room temperature, water (130 ml) was carefully added, and stirring 
maintained for 0.25 hour. The ettier layer was separated, dried over anhydrous magnesium sulphate, and 
evaporated in vacug, to give a yellow gum. Purification by chromatography on silica (Merck, 230-400 mesh, 
0.7 kg cm-*) eluling witti dichlorometiiane-petroleum ettier (1:1) gave a product, which recrystallised from 
hexane to furnish 5-amino-1K2,6-dichloro-4-trifluorometfiylphenyl)-4-etfiyiUi!o-3-trifluorometiiylpyrffi In 
the fonm of white needles, mjp. 116-116.5"C. 

By proceeding in a similar manner, but replacing tfie etfiyl magnesium iodide by metfiyl magnesium 
iodide there was obtained:- 

5-Amino-l-(2,6-dichloro-4-trifiuoromethylphenyl)-4-metiiyIfliio-3-trlfluorometiiylpyrazole, In tine form of a 
white solid, nxjp, 108»C. after recrystalllsation from hexane. 



Compounds Nos. 122 and 123 

A stirred mixture of 5-amino-1-(2.6-dichloro-4-trifluorometfiylphenyI)-3-trifluoromettiylpyra2ole (0.7 g) 
and potassium thiocyanate (0.55 g) in metiianol (15 ml) was treated witti a solution of bromine (0.3 g) in 
mettianol (2 ml) at 0-5-C. Stimng was maintained at tiiis temperature for 1.5 hours, and tfie mixture was 
•poured onto ice water, and brought to pH 9 by ttie addition of sodium carbonate. The product was filtered, 
washed witti water and dried. Purification by chromatography on silica (Merck. 230-400 mesh, 0.7 kg cm^ 
eluting witfi dichlorometfiane gave 5-amino-1 -(2.6-dlchloro-4-trifluoromettiylphenylH-fliiocyanato-3- 
trifluorometinylpyrazole. in the form of a white solid. m.p. 49-50°C. 

By proceeding in a similar manner but replacing 5-amino-1-(2,6-dichIoro-4-trifiuoromettiylphenyl)-3. 
trifluorometfiylpyrazole by 5-amino-l-(2,6<lichloro-4-trifluorometiiylphenyl)-3-metiiylpyra2oIe tiiere was ob- 
tained 5-amino-l-(2.6-dichloro-4-trifluorometiiylphenyl)-3-metiiyl-4-tfiiocyanatopyra2ole in tiie form of a white 
soRd. m.p. 133.5*C. after recrystalllsation from a mixture of hexane and etiiyl acetate. 



follows:- 



EXAMPLE 50 
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EXAMPLE 51 
Compound No. 124 

By proceeding in a similar manner to that hereinbefore described in Example 4. but replacing the 2,6- 
dichloro-4-trlfluoromethy!phenylhydra2ine by 2.6-dlchloro-4-methanesulphonylphenylhydra2lne there was 
obtained:- 

5-Amlno-4-cyano-1-(2,6-dichloro-4-methanesulphonylphenyl)-3-trifluoromethylpyrazole In the form of 
white crystals, m.p. 270-272'C. 



REFERENCE EXAMPLE 19 

By proceeding in a similar manner to that hereinbefore described in Reference Example 1, but 
replacing the 2,6-dichIoro-4-trlfluoromethylanlllne by 2,6-dichloro-4-methanesulphonylanlllne, there was pre- 
pared:- 

2.6-Dlchloro-4-methanesuIphony!phenyihydrazine In the form of white crystals, m.p. 163-166**C. 



. EXAMPLE 52 
Compound IMo. 125 

To a stirred ice cold solution of 5-amino-1-(2,6-dichloro-4-trlfluoromethylphenyl)-3-methylpyra20le (2.0 
g) in chloroform (40 ml) and pyridine (0.51 g) was added dropwise a solution of trichloromethanesulpheny! 
chloride (1^ g) in chloroform (10 ml). The resulting brown solution was stinred at 0*C for 2 hours, then at 
room temperature for 2 hours. A further addition of trichloromethanesulphenyl chloride (0.5 g) was made 
and the mixture stin-ed for 2 hours at room temperature. Water (100 ml) and dichloromethane (100 ml) was 
then added and the organic layer washed with water (1 x 100 ml), dried .over anhydrous magnesium 
sulphate and evaporated in vacuo to give a yellow gum (2.9 g). This was purified by chromatography on 
silica (Merck, 100-230 mesh, 0.7 kg cm"*) eluting with dichloromethanepetroleum ether (3:2) to give a white 
solid (0.98 g). Recrystallisation from hexane gave 5-amino-1-(2,6-dichloro-4-trifIuoromethylphenyl)-3-methyl- 
4-trichloromethylthiopyrazole In the form of white crystals. m.p. 156"C. 



EXAMPLE 53 
Comoound No. 126 

m-Chloroperbenzoic add (2.1 g) was added to a solution of 5-amino-4-cyano-1-(2.6-dlchloro-4- 
trifluoromethylthiophenyl)-3-trifluoromethylpyra2ole (2.3 g) in dichloromethane (20 ml) cooled to 10»C. After 
stirring overnight at room temperature, the solution was heated under reflux for 4 hours, cooled, and a 
further addition of m-chloroperbenzoic acid (2.1 g) made. The mixture was stirred at room temperature for 4 
hours and heated under reflux for 4 hours. The cooled solution was washed with sodium bIcartMnate 
solution (20 x 20 ml), then witfi water (2 x 20 ml), dried over anhydrous magnesium sulphate, filtered, and 
evaporated in vacuo to give an orange solid. Purification by chromatography on silica (Merck, 100-230 
mesh, 0.7 kg cm*") eluting with ettiyl acetate-petroleum ether (1:9) gave 4-cyano-1-(2,6-dichloro-4- 
trifluoromethanesulphonylphenyl)-5-nitro-3-trifluoromethylpyra2ole (0.5 g) in the form of an orange solid, 
m.p. 168-169*»C. 
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EXAMPLE 54 
Compound No. 127 

To a stirred solution of diethylaminosulphur trlfluoride {\J5 g) In dfchioromethane (13 ml) cooled to - 
TO'C, was added dropwise under nitrogen a solution of 1-{2.6-dichloro-4-trifluoromethyIphenylH-formyh3- 
trffluoromethylpyrazole (3.1 g) in dichloromethane (17 ml). After 1 hour at -70'C. the mixture was allowed to 
stand at room temperature ovemlght. then poured onto excess iced water. Extraction with dichloromethane 
gave a solution which was washed with water (2 x), dried over anhydrous magnesium sulphate and 
evaporated in vacuo to give a brown oil (3.26 g). Purification by chromatography on silica (Merck. 40-230 
mesh, 0.7 kg cm-^ eluting with hexane-ethyl acetate (5:1) gave 1-(2,6-dichloro-4-trifluoromethylphenyl)-4- 
difluoromethyl-3-trifluoromethylpyra2o!e (1.15 g) [from ethyl acetate-hexane] in the form of a pale yellow 
solid. m.p. 88-90*C. 



REFERENCE EXAMPLE 20 

A mixture Of 4K;yano-1-(2«6<nchloro-4-trifluoromethylphenyl)-3-trifluoromethyIpyra20le (5.0 g; herein- 
before described in Example 21) and formic acid (120 ml) was treated with Raney nickel (5.1 g) and the 
mixture heated under reflux overnight. After cooling, the mixture was filtered, and the filtrate diluted with 
water (900 ml) and extracted with dichloromethane (4 x 100 ml). The combined extract was washed with 
sodium bicarbonate solution (2 x), then with water (1 x), dried over anhydrous magnesium sulphate, and 
evaporated jQ vacuo to give a brown solid (3.7 g), m.p. 80-82"C. This was 1-(2.0-dichIoro-4-trifluoromelhyl- 
phenyl)-4-formyl-3-trifiuoromethylpyra2ole. 



EXAMPLE 55 
Compound No, 128 

To a stin^ solution of 5-amino-4-carboxy-1-(2.6-dichloro-4-trifluromethylphenyl)-3-trrfIuoromethyl- 
pyrazole (15.0 g; hereinbefore described in Reference Example 6) in dry tetrahydrofuran (50 ml) was added, 
under nitrogen, a solution of boranetetrahydrofuran complex (1 Molar. 27.5 g) during 10 minutes keeping at 
-20 "C. The solution was allowed to reach room temperature and stirred ovemight A further addition of the 
borane was made (10 ml), and the solution heated under reflux overnight. After cooling, a further addition of 
the borane (20 ml) was made, and the solution again heated under reflux for 4 hours. After cooling, sodium 
hydroxide (6 N) solution was added to pH 11. and the solution extracted with dichloromethane. The organic 
phase was washed with water, dried over anhydrous magnesium sulphate, and evaporated jn vacuo to give 
a brown oil. Purification by chromatography on silica (Merck. 40-230 mesh. 0.7 kg cm"') eluting witti 
hexane-etiiyl acetate (2:1) gave 5-amlno-1-(2.6-dichIoro-4-trifIuorometfiylphenyl)-4-methyl-3-trifIuoromethyl- 
pyrazole (2.0 g). from toluene-hexane. m.p. 97-100°C. in the form of white crystals. 

In the following formulae it is to be understood that 
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Claims 

5 1. A method for the control of arthropod, plant nematode or helminth pests at a locus which comprises 
treatment of the locus with an effective amount of a compound of the general formula: 



10 



IS 




I 



20 

wherein Y represents a halogen atom, the cyano or nltro group or a group RSO,, RSO or RS In which R 
represents a straight-or branched-chain alkyi group containing from 1 to 6 cartxsn atoms which is 
unsul)stituted or substituted by one or more halogen atoms, a cycloalkyi group containing from 3 to 5 
carbon atoms, a straight-or branched-chaIn alkenyl group containing from 2 to 6 carbon atoms, the 

25 thiocyanato group, the sulphamoyi group which is unsubstituted or substituted by one or two straight-or 
branched-chain alkyI groups which may be the same or different and contain from 1 to 6 atoms, the 
cartwmoyl group which may be unsubstituted or substituted by one or two stralght-or branched-chain alkyl 
groups which may be the same or different and contain from 1 to 6 carbon atoms, a straight-or branched- 
chain alkoxycarbonyl group containing from 2 to 7 carbon atoms, a straight-or branched-chain alkanoyi 

30 group containing from 2 to 7 carbon atoms, or a straight-or branched-chain alkyl group containing from 1 to 
6 carbon atoms which is unsubstituted or substituted by one or more halogen toms, Z represents the 
hydrogen atom, or the amino group -NR*R» wherein R' and R', which may be the same or different, each 
represents a hydrogen atom or a stralght-or branched-chain alkyl group (containing from 1 to 6 carbon 
atoms, and which is unsubstituted or substituted by straight-or branched-chain alkoxycarbonyl of 2 to 5 

35 carbon atoms), cycloalkyi group containing from 3 to 6 carbon atoms, formyl group, straight-or branched- 
chain alkanoyi group (which contains from 2 to 7 carbon atoms or together fomi a 5 or 6 membered cyclic 
imide with the nitrogen atom to which they are attached and themselves are unsubstituted or substituted by 
one or more halogen atoms) or cycloalkylcarbonyl group (which contains from 4 to 7 carbon atoms) or 
straight-or branched-chain alkoxycarbonyl group (which contains from 2 to 7 carbon atoms and themseh^es 

40 are unsubstituted or substituted by one or more halogen atoms), or Z represents a straight-or branched- 
chain alkylsulphenyfamino group containing from 1 to 4 carbon atoms, a stralght-or branched-chain 
alkoxymethyleneamino group containing from 2 to 5 carbon atoms which is unsubstituted or substituted on 
methylene by a straight-or branched-chain alkyl group containing from 1 to 4 carbon atoms, or represents a 
halogen atom, a stralght-or branched-chain alkyl group containing from 1 to 4 carbon atoms, the carboxy 

45 group, or a straight-or branched-chain alkylthio, alkylsulphinyl or alkylsulphonyl group containing from 1 to 6 
carbon atoms which is unsubstituted or substituted by one or more halogen atoms, or represents a straight- 
or branched-chain frialkylsllylmethyl group containing from 1 to 6 carbon atoms In each alkyl group which 
may be the same or different a trialkylsilyl group containing from 1 to 6 carbon atoms In each alkyl group 
which may be the same or different or the cyano or nitro group. R* represents a halogen atom, a straight-or 

50 branched-chain alkyl or alkoxy group containing from 1 to 4 cartjon atoms which is unsubstituted or 
substituted by one or more halogen atoms, a straight-or branched-chain alkylthio or alkylsulphinyl group 
containing from 1 to 4 carbon atoms which is substituted by one or more halogen atoms, tfie nifro or cyano 
group or a sfraight-or branched-chain alkylsulphonyl group containing from 1 to 4 carbon atoms which Is 
unsubstituted or substituted by one or more halogen atoms, and R* represents a halogen atom, a cyano or 

55 nitro group or a straight-or branched-chain alkyl group containing from 1 to 4 carbon atoms which Is 
unsubstituted or substituted by one or more halogen atoms, or a cycloalkyi group containing from 3 to 6 
carbon atoms, and n represents an Integer from 1 to 5 inclusive, and. when 2 represents a carboxy group, 
salts thereof witii pesticidally-acceptable bases, provided tiiat R*. Y and 2 do not simultaneously represent 
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three groups of the same genus selected from the genera (i) "'trOr C") cyano. (iii) halogen and fiv) 
unsubstltuted alkyl. 

2. A method according to claim 1 wherein in general fomnula I (R')n represents 2.4.6-trlchloro, 
2,3.5.6-telrachIoro, 2-chIoro-4-trifluoromethyl, 

5 2,3,5,6-tetrafluoro-4-trifluoromethyl, 
2.6-dichloro-4-trifluoromethylthio. 

2- jchIoro-3.5.6-lrifluoro-4-trifluoromethyl, 
2.6-dichloro-3,5-dlfluoro-4-trlfluoromethyI, 
2,6-djchloro-4-nitro. 

TO 2»6-dlchloro-4-trifluoromethylsulphlnyl, 
2,&*dichloro-4-methanesulphonyl or 
2.6-dichloro-4-trlfluoromethanesulphonyl substitution. 

3. A method according to claim 1 wherein In general formula I (R^n represents 2.6-dlchloro-4- 
trifluoromethyl or 2.6-dichloro-4-trlfluoromethoxy substitution. 

75 4. A method according to any one of claims 1 to 3 wherein the compound of general formula I Is 
5-amlno-1-(2.6-dlchloro-4-trlfluoromethylphenyl)-3,4-dlcyanopyrazole, 
5-amlno-1-(23-dlchloro-4-trifiuoromethylphenyl)-4-methanesulphonyl-3-trlfluoromethylpyra20le, 

4- cyano-1-(2.6-dichloro-4-trifluoromethylphenyl)-5-bis (ethoxycarbonyl)amlno-3-trifluoromethylpyra20le. 

5- amlno-1-(2,6-dlchloro-4-trlfluoromethylphenyl)-4-methanesulphonyl-3-methylpyra20le. 
20 1-(2,6-dichloro-4-trifluoromethylphenyl)-5-ethoxycarbonylamlno-4-nltrch3-trifl^ 

5-amlno-3-cyano-1 -(2.6-dichloro-4-trif luoromethylphenyl)-4-methanesulphonylpyrazole, or 
5-amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-methyl-4-methylthlopyra2ole. 

5. An arthropodicidal, plant nematocldal or anthelmintic composition which comprises at least one 
compound of general formula I, or a pesticidally acceptable salt thereof, In association with one or more 

25 compatible diluents or canrlers with the provisos that (1) when the composition comprises a single 
compound of general formula (I) wherein R* and Z represent methyl, Y represents thiocyanato and (R*)- 
nrepresents 2-. 3-or 4-nitro. 4-methyl. 4^hloro or 2.4-dlnitro substitution; or R* represents methyl, Y. 
represents cyano, Z represents unsubstituted amino and (R')nrepresents 4-chloro. 2.4-dichloro, 3.4-dlchloro, 

3- chloro-4-methyl or 2-methyl-4-chloro substitution, the composition is not an association of a single 
30 compound of general formula 1 alone with water or a common organic solvent; (2) when the composition 

comprises a single compound of general fomiula (I) wherein R* represents methyl, Y represents cyano or 
CONH,, Z represents unsubstituted amino and (R')„ represents 3-or 4-fluoro substitution: or R* represents 
ethyl, Y represents cyano or CONHj. Z represents unsubstituted amino and (R')„represents 3-or 4-chloro. 2- 
, 3-or 4-fIuoro or methyl. 3-bromo or 3-nitro substitution; or R* represents propyl. Y represents cyano or 

35 CONHa, Z represents unsubstituted amino and {R\ represents 3-fluoro substitution; or R* represents 
methyl, Y represents sulphamoyi, Z represents chloro and (R')nrepresents 4-chloro substitution; tiie 
composition comprises an agriculturally acceptable surface active agent or a feedstuff; (3) when R* 
represents methyl, Y represents nitro, and Z represents chloro or R* represents chloro, Y represents nitro, 
and Z represents methyl and (R')fl represents 4-nltro. tiie composition comprises a pharmaceuticatly 

40 acceptable adjuvant or afeedstuff or is substantially sterile and pyrogen-free or is In unit dosage form; and • 
(4) excluding compositions comprising 
1-(4-nltrophenyl)-3-nitro-4-pyra20le-carbonitiile or carboxamide. 

6. A compound of general formula I, wherein the various symbols are as defined In claim 1 , and salts 
thereof, with tiie exclusion of the compounds wherein: R* and Z botii represent metiiyl, Y represents 

45 thiocyanato and {n\ represents 2-, 3-or 4-nltro, 4-methyl, 4-chloro or 2,4-dlnltro substitution; R* represents 
methyl, Y represents cyano. Z represents unsubstituted amino and (R*)„ represents 4-chioro, 2,4-dlchloro, 
3,4-dichloro. 3-chloro-4-methyl or 2-metiiyl-4-chloro substitution; R* represents mettiyl, Y represents cyano 
or CONHi. Z represents unsubstituted amino and (R\ represents 3-or 4-fluoro substitution; R* represents 
ettiyl, Y represents cyano or CONH^ Z represents unsubstituted amino and (R\ represents 3-or 4-chloro, 

60 2-, 3-or 4-fluoro or methyl, 3-bromo or 3-nitro substitution; 

R* represents propyl. Y represents cyano or CONH,, Z represents unsubstituted amino and (R')ft represents 
3-fluoro substitution; R* represents metiiyl, Y represents sulphamoyi. Z represents chloro and {H\ 
represents 4-chloro substitution; R' represents metiiyl. Y represents nitro. and Z represents chloro or R' 
represents chloro. Y represents nitro, and Z represents methyl and (R')„represents 4-nltro; and R* 

55 represents nitro. Y represents cyano or CONHi, Z represents 
hydrogen and {R')n represents 4-nitro substitution. 
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7. A compound according to 6 wherein (IV) „represents 2.4,6-trichloro. 2,35.6-tetrachloro, 
2-chIoro-4-trifluoromethyl, 

2,3,5.6-tetrafluoro-4-trif!uoromethyl, 
2,6-dichIoro-4-trifIuoromethylthio, 
2-chloro-3,5,6-trifluoro-4-trifIuoromethyl, 
2.6-dichloro-3.5-difluoro-44rifluoronrtethyl. 
2,6-dichloro-4-nltro, 
2.6-<ilchloro-4-trifluoromethylsulphinyl, 
2,6-dIchloro-4-methanesulphonyI or 
2.6<Ilchloro-4-trifluoromethanesulphonyl substitution. 

8. A compound according to claim 8 wherein (RV^presents 2,6KJichloro-4-trifiuoromethyl or 2,6- 
dichIoro-4-trifluoromethoxy substitution. 

9. A compound according to claim 6 which Is 5-amino-1-(2,6-dichloro-4-trifluoromethyl-phenyl)-3.4- 
dicyanopyrazole. 

5-amino-1-(2,6Kjichloro-4-trifluoromethyl-phenylH-methanesulphonyl-3-trifiuorom8thylpy^ 

4K:yano-1-{2.6-dichloro-4-trifluoromethyhphenyl)-5-bis(ethoxycarbonyl)amino-3-tri^ 

5-amino-2-(2,6-dichloro-4-trifluoromethyl-phenylH-methanesulphonyl-3-methylpyra2^ 

H2.6KJichIoro-4-trifluoromethylpheny!y-5-ethoxycarbonylamino-4-nitro-3^ 

5-amino-3-cyano-1*(2,8-dichIoro-4-trif1uoromethylphenyl>'4-methane sulphonylpyrazole or 

5-amino-1-(2.6-dichloro-4-trrfluoromethyl-phenyl)-3-methyl-4-methylthiopy^ 

10. A process for the preparation of a compound of general formula I depicted In claim 1 wherein the 
various symtx>Is are as defined in claim 6 which comprises: 

(A) when the compound of general fomnula I conforms to the general fonmula* 




whereln Y represents the cyano or nitro group or a group RSO,. RSO or RS. wherein R is as defined in 
claim 1, a straight-or branched-chain alkoxycarbonyl group containing from 2 to 7 carbon atoms, or a 
straight-or branched-chain alkyi group containing from 1 to 6 carbon atoms which Is unsubstituted or 
substituted by one or more halogen atoms, Z' represents the unsubstituted amino group or a straight-or 
branched-chain alkyl group containing from 1 to 4 carbon atoms, and R* represents a fluorine, chlorine or 
bromine atom, the cyano group or a straight-or branched-chain aikyi group containing from 1 to 4 carison 
atoms which is unsubstituted or substituted by one or more halogen atoms, or a cycloalkyi group containing 
from 3 to 6 cartx)n atoms, 

(I) the reaction of a compound of the general formula: 




II 



wherein R' and n are as defined In claim 1. or an acid addition salt thereof with (1). when R" in the 
compound of general formula lA represents a fluorine, chlorine or bromine atom, an optionally halogenated 
straight-or branched-chain alkyl group containing from 1 to 4 cartson atoms or a cycloalkyi group containing 
from 3 to 6 cartx)n atoms, a compound of the general formula: 
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Yt R 

y \^ 

wherein Y' and R* are as hereinbefore defined, R* represents the cyano group or a straight-or branched- 
To chain alkanoyi group containing from 2 to 5 carbon atoms and R' represents a straight-or branched-chain 
alkoxy group containing from 1 to 4 carbon atoms, the hydroxy group or a fluorine, chlorine or bromine 
atom, or 

(2) when R* In the compound of general formula lA represent the cyano group. Y represents the cyano 
group and Z' represents the unsubstituted amino group, with tetracyanoethylene; 
75 optionally isolating, before its cyclisation to the compound of general formula lA. the intermediate of general 
formula' 

h5 _ , , 



20 



iCKHNH- V / 



25 wherein R', n, R', R* and Y' are as hereinbefore defined, formed by reaction of a compound of general 
formula 11 with a compound of general formula III or tetracyano-ethylene; 

(B) when Z' in general formula lA represents the unsubstituted amino group, by reacting a compound 
of general formula Y'CH,CN with a compound of genera! formula II in the presence of a compound of a 
general formula R'C{R**)3 wherein R' represents a straight-or branched-chain alkyi group containing from 1 . 

30 to 4 carbon atoms which is unsubstituted or substituted by one or more halogen atoms or a cycloalkyi 
group containing from 3 to 6 carbon atoms and R"* represents an alkoxy group in an inert organic solvent at 
a temperature from ambient to reflux; 

(C) when Z* in general formula lA represents the unsubstituted amino group and R* represents the 
cyano group by the reaction of a compound of the general formula 

95 



40 




wherein and n are as defined In claim 1, with a compound of general fonnula Y'CH«CN, wherein Y' is as 
hereinbefore defined; 

45 and preparing other compounds of general formula I by the conversion, as hereinbefore described, of one 
or more substituents Y, Z, R' and R*. or substituents con-esponding thereto, into substituents Y. Z. R' and R* 
as defined in claim 1; and, when Z represents the cart>oxy group, optionally converting a compound of 
general formula I into a salt thereof. 

11. Intermediate compounds of general formula I wherein Y represents the hydrogen atom, the formyl 
50 or carboxy group, a straight-or branched-chain alkanoyi group containing from 2 to 6 carbon atoms which is 

substituted by one or more halogen atoms, the dithio group (which joins two pyrazole rings), the amino 
group, the -SOaCI group, a straight-or branched-chain carboxyalkyi group containing from 2 to 6 carbon 
atoms. Z represents the carbamoyl group or a straight-or branched-chain alkoxycarbonyl group containing 
from 2 to 7 carbon atoms or the diphenoxycarbonylamino group, (R*)nSubstitution Is as defined in claim 2 or 
55 3 or R* represents the amino, hydroxymethyl. carboxy or carbamoyl group or a straight-or branched-chain 
alkoxycarbonyl or alkoxycarbonylamino group containing from 2 to 7 carbon atoms. 

12. A compound of general formula I as defined In claim 1, or a pesticidally acceptable salt thereof, for 
use in the manufacture of a medicament for the treatment of an arthropod or helminth infection. 
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